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A CONNECTICUT court decided last week that a 
limited railway ticket is worthless except for the 
trip specified on its face. 

oo 

Wirn the first number of volume 5 (Dec. 1, 
1881), the Sanitary Engineer announces that it will 
thereafter be issued weekly. For the present it 
will contain twenty pages, the subscription price 
remaining unchanged. We sincerely congratulate 
our esteemed contemporary upon its marked 


success, 
——__~.____ 


Mr. Epwin CHapwick, the Sanitary Engineer, 
makes an official report upon the sanitary condi- 
tion of England and Wales, from which it appears 
that, according to the death rate, the country was 
stationary from 1860 to 1870, but from the latter 
date to 1880, or for the ten years past, the death 
rate has fallen from 22.5 to 21.5 per 1,000, a reduc- 
tion of about 44 per cent. 

——_—_—- a 

AN INTERESTING CASE TO CIVIL ENGINEERS.— 
On the 25th ult., in the Court in General Term, the 
case of Desmond against the Baltimore & Potomac 
Railroad Company was argued by Mr. Garnett for 
plaintiff and Totten for defendant. Desmond was 
discharged from the service of the company, but 
was not given a recommendation, as is customary 
with the usage of the craft, and failing to obtain 
employment he sued the company for damages. 
On trial below judgment was given for the rail- 
road company on demurrer, and plaintiff appealec. 
Chief Justice Cartter delivered the opinion of 
the court, affirming the judgment below.—Wash- 
ington Star, Nov. 25. 

so 

Jup#M2NT has b2en ren lere 1 in the case of Mol- 
son's Bank vs. The St. Lawrence and Chicago For- 
warding Company. The ban‘ helda bill of lading 
for a cargo of wheat, which had been transferred 
to it as collateral for an advance for Bedall & Co., 
of Montreal. The wheat arrived in port and was 
delivered to Crane & Baird without a bill of lading. 
The bank sued the forwarding company, who 
claimed that they were not under contract, and 
that the bill of lading expired when the wheat 
reached the port of Kingston and was transferred 
to barges and forwarded to Montreal. The Court 
held that the bill of lading continued on till the 
latter port was reached, and that the company had 
no right to deliver the wheat without it. The 
company was condemned to pay the value, $16,275. 

—_ seo -—__—_ 

On the 29th ult. Mayor Grace, of this city, 
vetoed a resolution of the Board of Aldermen 
authorizing the Metropolitan Telephone & 
Telegraph Company to lay their wires under 
the streets. His reasons are that the resolu- 
tions fail to make any provision for the pay- 
ment to the city of any adequate consideration for 
the franchise sought; also that the payment of one 
cent per lineal foot of street occupied is scarcely 
more than nominal; only one wire in each route 
would be reserved for the use of the police and 
fire departments. A further objection is made that 
the petitioning company is only one of a large 
number who would claim the same right; and as 
the streets are now largely occupied by gas and 
water pipes, sewers, railroad foundations, etc., 
there would be no place, in many streets, for more 

* 


than a few wires. It is further stated that such a 
privilege should only be granted after a careful 
consideration of the requirements of the entire 
telegraph system of the city, with a view to its 
future developfhent. 

oe 

Mr. S. S. THompson, the Superintendent of the 
Allentown, Pa., Water-Works, in complying with 
the request for statistics of his works for incor- 
poration on ‘‘ The History and Statistics of Ameri- 
can Water-Works,” which has been in course of 
publication in our columns since March last, adds 
that he has “sent a good many reports to differ- 
ent parties, but has never seen any published.” 

We have no doubt that the same feeling of un- 
certainty as to the publication of the statistics, 
which Mr. Thompson evidently felt, has deterred 
many officers of water-works from sending tle 
data asked for. There are a good many blanks 
for statistics which have been sent out by Mr. 
Croes, with a stamped envelore inclosed for return 
postage, to which no reply has been received. 

If this should meet the eye of any superintend- 
ent who has received such a document, we would 
suggest to him that he follow Mr. Thompson’s ex- 
ample and send the blank filled out, and also all 
printed reports he may have to spare, to Mr. Croer, 
and we will promise that the information shall 
be published at once and made available to all 
water-works officers who take this paper. 

-_——s +6 ooo 


THE FORTH BRIDGE.* 





After much labor and study the engineers, 
Messrs. Fowler and Baker, and the consulting 
engineers, Messrs. Barlow and Harrison, a plan his 
been elaborated and determined upon for the Forth 
bridge, and although the writer in Engineering, 
from whom we quote, takes some pains to con- 
vince his readers, by illustrated reference to the 
works of savages and semi-savage people on a 
small scale, that the cantilever and girder princi- 
ple, as well as the arch and suspension, were prac- 
ticed in the early ages of civilization, if not in pre- 
historic times, and refers to a drawing by Lieut. 
Davis, R. N., made when on an embassy to an 
Oriental court, in 1800, and published then in Lor- 
don, as illustrative of the antiquity of this form of 
bridge, and adds, ‘‘ making allowance for differ- 
ences of material, the preceding work may fairly 
be looked upon as the prototype of the proposed 
Forth bridge,” yet, notwithstanding all this, we 
must be permitted to regard the new 
Forth bridge as something novel in bridge archi- 
tecture. To think otherwise would be equivalent 
to regarding our East River bridge as a very sim- 


ple affair indeed. Does not the housemaid stretch | P© 


her line between posts and hang her clothes on the 
catenary ? and by no means unconscious of the in- 
creased strain brought on the line thereby. The 
whole principle of the suspension bridge indeed; 
but the scale upon which the modern engineer has 
ventured to utilize this principle gives his work 
the claim in reality, though not technically, of an 
invention. So of the new-Forth bridge, a contin- 
uous trussed girder covering a space of 3,750 feet, 
in two spans, with trussed frames 350 feet in 
height over the pier, may well cause us to hold our 
breath in amazement. 

As we regard it, in our simplicity, it would im- 
prove it possibly, as a design, if it were turned 
bottom upward. But in this we will yield to bet- 
ter judgment, and quote as follows: 

A glance at the preceding illustrations and 

i will satist isfy our readers that there is 
nothing novel or untried in the principle of the 
structure desi for the Forth crossing. It must 
be conceded, however, that except as regards prin- 
ciple the design is essentially novel, but the novel- 
ties are dictated by the unexampled size of the 

* For the location an | thes vecificxtions of this ¥ 


bridge. as 
deigied oy the iste “ir Tao.nis Buch, see page 24, vol. 
VIL, Exouvgertve News. 
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structure, and are due simply to the perfect adap- 
tation of the principle of the continuous girder and 
the general laws regarding the strength of m: te- 
rials to the special conditicns of the case. Thus it 
will te otserved that the structure is a continucus 
girder of varying depth on plan as well as ele- 
vation, the central girder portion being of the 


ordinary width required for a double line of 
rails, and the cantilevers spreading out to an 
extreme width of 112 ft. at the piers. By tlis 


means the stresses on the horizontal bracing from 
wind pressure are much reduced, and lightness 
and compactness are attained. To further the 
same ends the whole of the vertical members are 
made of two struts inclined towards each other 
from base to summit and braced together. To r-- 
duce the extreme height of the structure, and 
bing the center of gravity as low down as pcs- 
sible, the bottom members of the continuous 
girder are curved, springing frcm solid masonry 
piers at a height of 18 tt. only above high water, 
whereas in the original design the main cl are, 
carrying of course all the weight, were support « 
at a height of 550 feet above the same point! The 
main compression members are steel tubes ranging 


up to 12 ft. in diameter, the tubular form Leing 
adopted for two reasons; first, because experi- 
ments have shown that inch for inch the tubv- 


lar form is stronger than any other, and, sec- 
ondly, because the amount of stiffening end 
secondary bracing is thereby reduced to the lowest 
percentage. It might be thought that columns 850 
| ft. in length were an untried novelty, but this is 
not so, as we have the precedent of the Saltash 
bridge oval tubes 16 ft. 9 in. by 12 ft. 3 in. in 
diameter and 460 ft. in length, the strain upon 
which under the test load was higher per square 
inch than will be that on the steel columns 
of the Forth bridge. The central girder portion is 
simply an ordinary double-line railway vridge of 
00 ft. span with girders of a type intermediate 
between the girder of parallel depth and the bow- 
string. This is an economical type, and many 
Continental bridges have been so constructed, 
ymong which may be mentioned the Kuilenburg 
bridge of 592 ft. span, the Bommel of 408 ft., and 
the fine bridge across the Waal near Nijmegen, 
which includes three spans of 426 ft. with main 
girders in less than one-sixth of the span, or 71 ft. 
in depth. 


The chief desiderata in the Forth bridge, which 
is the largest railway bridge ever yet proposed to 
be built, are as follows : 

1. The maximum attainable amount of rigidity, 
both vertically under the rolling load and laterally 
under wind pressure, so that the work when com- 
pleted may by its freedom from vibration gain the 
confidence of the public, and enjoy the reputation 
of being not only the biggest and strongest, but 
| also the stiffest bridge in the world. 

2. Facility and security of erection, so that at 
any stage of erection the incomplete structure 
may be as secure against a hurricane as the finished 


ee 


— 
3. That no untried material be used in its con- 
struction, or, in other words, that no steel be em- 
ployed which would not comply with the re- 
uirements of the Admiralty, Lloyd’s, and the 
nderwriters’ Registry, as determined by the ex- 
rience gained in the use of many thousands of 
tons of steel plates, bars and angles for ship-build- 
ing purposes. 

4. That the maximum economy be attained con- 
sistent with the fulfilment of the preceding con- 
ditions. We think it will be apparent to most en- 
gineers and bridge builders that the original sus- 
pension bridge design complied with none of these 
geet while the girder design complies with 
all. 
As regards rigidity each span is calculated to 
carry a rolling load of 3,500 tons, and the dc flection 
under the eee of an ordinary 400 tons goods 
train would be little more than an inch in the 
1,730 ft. span, and should the wind ever blow with 
a fcrce of 30 Ibs. per square foot over the whole 
surface—a pressure probably sufficient to derail 
any train in motion—the lateral deflection would 
be the inappreciable amount of 6 in.. or in other 
words the rails would be curved laterally to a radius 
of 140 miles. As regards erection tie cantilever 

rtion would be built by overhang, each successive 

y being added end braced together vertically and 
horizontally with the permanent bracing asthe work 
proceeds. Experience has amply proved that few 
contingencies attach to this mode of erection. 
One of the most recent examples is Mr. Shaler 
Smith’s fine Minnehaha bridge across the Missis- 
sippi, having a center span of $24 ft., erected by 


over’ : = Make - spans of 270 ft. with 
girders t. . No temporary works were 
used for the central span; but in arches, of course 
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heavy and costly back ties have to be provided, 
and the difficulties in joining up the overhanging 
lialves were found in the instance of the St. Louis 
and the Douro bridges to be not inconsiderable. 
In the Forth bridge these would not arise, and 


the details of the operations are of the simplest 
character. 


As regards material, nothing but the highest 
quality of Bessemer or Siemens steel, as used for 
riveted work in shipbuilding, will be employed, and 
the strain will be limited to 64 tons per square inch. 
It has already been stated that the continuous 
girder bridge proved on investigation to be the 
cheapest type of construction for the Forth bridge, 
and therefore it may be said that the whole of the 
desiderata are attained in that design. Of course 
the details are subject to modifications, as the 
borings and other preliminary works are still far 
from complete, and as already stated certain 
modifications suggested by Mr. Barlow and Mr. 
Harrison have been accepted by all parties. 
The matured design will, however, not differ 
in any essential point from that now _ illus- 
trated. It will undoubtedly be a relief to engineers, 
contractors and railway companies alike to be 
finally quit of the suspension principle, and to have 
to deal wy with the well-tried girder system. 
Experience has proved that whatever previous cal- 
culation may indicate, the amount of vibration 
pertaining to the suspension system is in practice 
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Lateral deflection with 30 ibs o 


load on each 
wind 


always excessive. The antecedents of the latter 
type are not encouraging. Thus, the gatekeeper of 


the Menai suspension bridge stated that during the | 


storm of Jan. 28, 1886, the undulatory motion 
of the platform at a point midway between 
the center and the pier was no less than 16 
ft. In contrast with 
tioned that the maximum movement of the 
Britannia tubes during the heaviest gales, as ob- 
served by Mr. Edwin Clark, was only } in. 
Whereas, as in the case of the Niagara bridge, the 
only railway suspension bridge in the world, al- 
though stiffening girders, inclined ties, and other 
arrangements are introduced to mitigate oscilla- 
tion and wave motion, it is found that the combi- 
nation is too lively to 
speed traffic. 
a speed limited toa walking pace, necessitate a 
very different structure to a test load of 3,500 tons 
and a working speed of a Scotch express, 


rmit of the transit of high- 


especially when one structure crosses a she tered | 


inland gap and the other an exposed estuary. It 
will not fail to be observed by practical erectors 
that the girder bridge is made good by lateral 
bracing piece by piece as the work proceeds, 
while a suspension bridge would be swaying about 
in ap imperfectly secure condition until the whole 
structure was complete. Great responsibility an 
anxiety must attach to the engineers and contract- 
ors of this gigantic work however carried out, and 
we feel sure that engineers generally, both in this 
country and abroad, will join with usin hoping 
that a great success may be achieved. 
_ > 1° > 0 


THE SEWERAGE OF AMERICAN CITIES AND 
TOWNS.* — : 





We make no apology to our readers for filling a 
large space for several successive numbers in ENGI- 
NEERING NEws by discussions on the subject of 
drainage and sewerage. The determination of the 
question of systems of sewerage, that are best appli- 


* Report to the Mayor and City Council upon a plan 
sewetene for Baltimore, Md., 1881, by C. H. Lasrobes Cc. E. 

Report on the Sew and Drainage of the City of Still- 
Water, Minn., 1881, by D. W. Cunningham. C. E. 

Rep eee a System of Sewerage for the City of Elmira, 
N. Y., 1881. 

Report to the City Council of the City of Quebec, by their 
Engineer, Chevalier C. Baillairge. 
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cable to the needs of cities, is too important to lite some of our modern inventions, notably the 
and health not to demand our first attention, and we | curvette, lately recommended for concentrating 
shall notice, as briefly as the importance of the | the dry-weather flow of large sewers, was not only 
subject will permit, such reports of engineers as | suggested by him, but had been actually tried and 
come to hand, tending in any way to develop the | found very saaieeade 
true principles which should be our guide in this; On page 49 he says: “‘ that for the branch sewers, 
matter. the smaller they are (provided they be large 
In a previous number of ENGINEERING NEWS we enough to receive and carry off storm waters in 
referred incidentally to the report of Mr. Latrobe as | addition to the ordinary run) the better.” On 
indicating a “‘ one-sided view of the question of page 63 he states as follows: 
utilization of sewage.” The report is able andex-| “In laying out the drainage of an undrained . 
haustive, and in general may be considered as rep- town district, I would in the first place make a 
resenting the claims to public consideration of the ‘correct plan”—here he describes the operations 
rival systems of sewering cities very fairly, but is | preliminary, much as we now carry them out, in 
open to the objection that whatever merit or suc-| the combined system—‘‘the lines of sewers all 
cess has attended the operations for many years | Se eae wine! ae other Pe a en 
past of the ‘‘ combined system” in man lous | system of levels,” and then proceeds to say: ‘* The 
cities, both on this continent and in Sead. is | capacities | would then regulate (after providing 
made to give way to the successful ‘working, dur- | for their extension to other districts, and for carry- 
ing a limited period, of the separate system, but | ing off the back waters of the natural area), pro- 
partially carried out in a single city of our own| gressively from their head to their outfalls, and 
country. That the separate system is applicable, according to the number of houses, quantity of 
to villages and towns of limited extent, and where | water, and area to be drained by each sewer, 
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this, it may be men-| 


A load limited toa single train, and | 


| in 1847-48, printed for Parliament, now before us, 
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the increase of population is neither uncer- 


Scania hh} 


mera! = oy: 


Co 


a J & 






ere 


ee eS 


span. ..9 ins. 
evavende 6 ina. 


THE FORTH BRIDGE. 


tain in extent or direction, we admit; and the 
operation of the flushing tank at the head 
lof all branch sewers, which is made 
| an essential, as we understand it, in the separate 
system, is also admirable in such places; but its 
application in our northern climate, to large cities, 
| with the habits of our people and the system of 
| police, which appears inseparable to our govern- 
| ment of large cities, renders it of more than ques- 
| tionable advantage in such localities; and the town 
of Lennox is cited in the report -where the separate 
| system is said to work well, but without flushing 
tanks, the roof water being admitted to the sewers 
and keeping them clean and pure. This is what 
| we claim would be the effect of the combined sys- 
tem were it carried out with that attention to de- 
| tail in construction and management, which the 
| advocates of the separate system call for as neces- 
| sary to success, and which they consider is but a 
| small requirement in view of the great advantages 
otherwise offered by that system, and possibly this 
| is so, but, unfortunately, daily experience shows 
| us that such niceties as are necessary to its suc- 
_ cess are in practice utterally unattainable with us. 
|As regards the earlier advocates of this system, 
| we confess to having been in error. If Mr. John 





| Philips claims to have been the originator and pro- 


| poser of this system for adoption in London, we 
| have not read him aright. He-~imdoubtedly advo- 
| cated the use of much smaller sections of sewers, 
_as also pipes, at a time when the least dimensions 
of a sewer was what would admit men and bar- 
rows for the purpose of cleansing; and his evidence 
before the Metropolitan Sanitary Commissions 


is a most admirable paper. From the for- 
mula for the discharge of running water, to the 


| proper form and construction of sewers with their 


working, is so exhaustively considered that our 
present accumulated experience of 84 years adds 
nothing of value to the evidence there given. Even 
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receiving and carrying away rains and storm 
waters,” not one word in his entire evidence before 
this commission, can be construed into advocacy of 
a separate system, although clearly so, for com- 
paratively small sewers. Subsequent to this, in 
1849, however, we find it stated that Mr. Philips 
prepared a plan for the drainage of London, in 
which he laid down the principles of new drainages 
on the “separate system,” and finding, as an es- 
sential, ‘that at the main outlet a depét should 
be formed, and works established, for raising the 
sewage, and connecting and distributing the same 
for agricultural purposes.” 

It will be perceived that the economic value of 
sewage formed an element in the system of drain- 
age as propdsed by Mr. Philips at that day, and 
whether the failure of any known method of util- 
izing city sewage modified his views or not, we are 
unable to say; but when the commission was ap- 
pointed in 1856 to consider the plans offered for 
the main drainage of the metropolis, his plans did 
not come up for consideration. The report of this 
commission was made July 81, 1857, and was most 
extended in its scope, furnishing indeed matter for 
all subsequent inquiries in this direction, and we 
are not aware that anything since has been added 
to our stock of practical knowledge on draining 
and sewering of cities. There were one hundred 
and thirty-eight plans submitted to this com- 
mission, several of which embodied the principles 
of the separate system. Their report upon this 
branch of the subject will be found in our last 
issue (page 475), which set at rest the question of 
its applicability to London at least. But it is re- 
markable that if Mr. Philips or Mr. Rawlinson 
supported these views, neither of them should 
have appeared before the commission in advocacy 
of them. There were one hundred and sixty- 
three witnesses examinéd, seither voluntarily or on 
call, and though Mr. Rawlinson appears in the 
list among the many professionals of the day, his 
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testimony has no reference to this branch of the| Island navy yard for several years, and latterly as | route ; the bridges are few and not costly. Surveys 
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subject, and his last publication, under the Public | acting civil engineer of the Pensacola navy yard, | of the entire line are being made, and the location 
Health act of 1875, viz., ‘Suggestions as to Main | to which duty he was assigned last winter, at the | will be definitely fixed in a few weeks continuously 
Sewerage Works,” which as an official document | urgent solicitation of the Navy Department, soon | from Atlanta, Ga., to Birmingham, Ala. 
emanating from the Local Government Board, | after his return from an extended tour of observa- 
London, and from an engineer “beyond question | tion of more than a year in Europe. He is already 
foremost in his profession in England,” may be | well and favorably known in naval circles. 


taken as embodying the principles and practice of 
sewering as now practiced there. 


(TO BE CONTINUED.) 
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CIVIL ENGINEERS IN THE NAVY. 


2. Christopher C. Wolcott, a graduate of West 
Point Military Academy in 1867, who resigns his 
commission of first lieutenant, 8d artillery, U.S. 
Army, to accept a higher one in the navy, and in 
a professional corps and duty much more to his 


liking. He is also a graduate of the Artillery 
Several changes in the personnel of the corps of | School at Fortress Monroe, and has been engaged 
civil engineers in the navy yard have recently |in connection with some scientific experiments 
taken place. under the Navy Department at the Washington 
The four senior officers have been transferred to| navy yard. At the time of his appointment he 
the “retired list,” by reason of age, and four new | was stationed with his battery at Fort Niagara, 
appointments have been made to fill these vacan-| N. Y. 
cies, 8. Frank O. Maxson, of Washington, who 
The retiring civil engineers are: W. P. S. San-| graduated at the head of the class in civil engi- 
ger, a veteran of some 50 years continuous service | neering of the Sheffield Scientific School at Yale 
in the navy, and since 1842 the civil engineer of | College in 1872, After spending a year in teach- 
the Bureau of Yards and Docks at the Navy De-| ing mathematics and natural sciences at the Nor- | 
partment; B, F. Chandler, whose appointment | wich Free Academy, he pursued the post graduate | 
in the service dates back as far as 1852, late the | course in civil engineering at Yale, where he also 
civil engineer of the New London naval station; | acted as instructor in surveying and mathematics, 
Norman Stratton, formerly of the New York/ and in 1874 he became engaged upon the govern- 
navy yard, but on sick-leave for three years past; | ment surveys west of the 100th meridian under | 
and Calvin Brown, an engineer well known on the | Captain Wheeler's corps of engineers, U. 8. A., | 
Pacific coast, and civil engineer of the Mare Island | where he served continuously and with great ac- 
navy yard for the past twelve years and more. ceptance until his present appointment in the navy. 
These officers have been retired from active ser-| 4. Robert E. Peary, of Washington, who gradu- 
vice under the general retiring laws of the navy, | ated at the head of his class in civil engineering at | 
- in accordance with a late opinion of the Attorney | Bowdoin College, and has had some varied experi- 
General declaring the civil engineers of the navy to | ence in railroad surveying and engineering. 
be regular naval officers, established by law as a! These changes mark a new era in the history of 
staff corps of the navy, and entitled to retirement | this corps, as the combined result of long and | 
from active service upon reaching the age of 62) patient effort to effect a supersedure of the old | 
years, in the same manner as all other naval| methods of favoritism and political infiuence in 


officers. making appointments by a competitive profes- 

In anticipation of these retirements, and to| sional examination, now for the first time intro- 
secure the best qualified of the many applicants | duced by the pyesent Secretary of the Navy, Hon. 
for the vacancies, the Secretary of the Navy under| Wm. H. Hunt, and to secure the benefit of their 
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THE CURTIS PRESSURE REGULATOR. 





omen 

A regulator of pressure should be simple in con- 
struction, durable, absolutely reliable, and should 
be free from any possible derangement of its work« 
ing parts which would result in a failure to do its 





duty. It should be so constructed that when set 
the final or required pressure would be invariable, 
no matter at what rate the liquid or gas was being 
used, and no matter how the initial pressure 
might vary. 


The Curtis regulator, of which we herewith pre- 
sent a perspective and sectional view, contains a 


date of July 14,1881, issued general “‘ Regulations | rights and privileges of rank and retirement, un-| novel combination of old and established princi- 
governing the appointment of Civil Engineers in| der the laws which have hitherto been only par-| ples. It is made entirely of metal and occupies 
the U. 8. Navy,” restricting the age of candidates | tially applied and enforced with regard to this| the same space as a globe valve for the same size 


between 25 and 87 years, and requiring them to corps of the navy. 

pass a satisfactory physical examination before a| The corps is also to be congratulated upon this 
board of medical officers of the navy, and a satis-| new accession to its ranks, and the profession at 
factory professional examination before a mixed | jarge upon the recognition it receives in the final 
board of line officers and civil engineers of the| establishment of a staff corps of professional offi- 


navy. Candidates were also required to present | cers as resident engineers at our navy yards, in the 
testimonials of good moral character, evidences of | immediate charge of the important public works 


American citizenship, and of having pursued a| ef this branch of the government service. 
course of civil engineering at some professional 
institution, and of having had at least two years 
practical experience as a civil engineer. THE GEORGIA PACIFIC RAILWAY. 
These examining Boards were convened at the —_— 
Navy Yard, Washington, Aug. 10 last, when more} Last week we published an account of this road, 
than a score of candidates appeared for examina-| together with a map showing its location ; we now 
tion by permission of the Navy Department, publish the following additional information which 
Several were found physically disqualified by the | we have just received from reliable sources : 
medical board, and the remainder entered upon| The entire line is under contract from Atlanta, 
the professional examination before the other|Ga., to Oxford, Ala. (at which place it crosses the 
board, consisting of Capt. Semmes, Commander | Selma, Rome & Dalton Railroad), a distance of one 
Phythian, and civil engineers Menocal, White and | hundred miles. The contractors on this Division 
Prindle. are; Wright & Co,, Lee Brothers & Wright, C. R. 
This professional examination was wholly writ-| Mason & Co., Perkins, Hutton & Perkins, John 
ten and covered a period of ten days. Kelly, and Leake & Dunn Bros. Of this one 
Several candidates fell out before its completion, | hundred miles thirty-four miles are graded. Track 
and but nine were found to have passed a satis-| laying commenced at Atlanta on the the 18th ult. 
factory examination. Twenty milesare graded eastward from Columbus, 
These were arranged in the order of merit, and | Miss., and track laying will commence ai 
the first four were appointed and commissioned by Columbus in a few days, the rails being now on 
the President, after confirmation by the Senate, |the way. Thirty miles of road are in operation 
at its late special session. eastward from Greenville, Miss., with a branclr of 
The successful candidates standing at the head | twelve miles in length extending southwardly into | 
of the list and securing the prizes, were: 
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‘employed as assistant civil engineer at the League’ Mississippi River. There is nota tunnel on the 


the Sun Flower country. No serious engineering !i4 
1. Thomas McUollom, of Philadelphia, who was | difficulties are presented between Atlanta and the | 





of pipe. It is a lock valve, is very simple in con- 
struction, sensitive in operation, and comparatively 
cheap. It has no glands nor packing, and the 
seat may be made of any material suitable for any 
iquid or gas. 

The sectional view shows a main valve operated 
by a loose-fitting piston; a secondary valve in the 
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top of the chamber over the piston; a metallic 
diaphragm which performs the double office of 
operating the secondary. valve and making a 
steam joint to the cap which contains it; and also 
a side passage connecting the chamber under the 
diaphragm with the outlet. 

When the spring over the diaphragm is com- 
pressed, the diaphragm gives way, and thus opens 
the secondary valve upon which it rests. Steam 
from the boiler being left on, raises the piston, and 
therewith the main valve to its full capacity. The 
main valve remains open until the back pressure 
communicated from the outlet through the side 
passage is sufficient to raise the diaphragm, and 
thus close the secondary valve, when the steam, 


escaping around or through the _loose-fitting 
piston, fills in the space on top of said pis- 
ton, and forces it toward its seat, thus 
uniformly maintaining the pressure at which 
it is set. To make sure that enough steam 


passes the piston to produce the required pressure 
on the top of it, an adjustable set-screw is placed 
in the piston, which makes a very minute opening 
—a pin-hole—through the piston; this hole is 
always kept open. 

The regulator is used on steam-heating appa- 
ratus, dryers, air-pumps, water-works systems, etc. ; 
in fact, everywhere that gas or fluid needs to be 
automatically controlled. 

The above-mentioned regulator is now being used 
upon the district steam-heating system of Lynn 
and Springfield, Mass., and also upon the system in 
this city. It is being manufactured by the Curtis 
Regulator Company, of 59 Beverly street, Boston. 
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PERSONAL. 


It is stated that S. B. Reid, of Joliet, Tll., has 
been appointed Superintendent of Construction 
on the Canada Pacific. 


Mr. Chas. A. Waller, late Commissioner of Pub- 
lic Works in Chicago, is spoken of as Super- 
intendent of’ the public improvements at Pull- 
man, Ill. 


The beautiful masonry work one sees about Bath, 
N, Y., on the line of the New York, Lackawanna 
& Western R. R., has been done by Mr. W. R. Page, 
of Montrose, Pa. 


Col. William Crooks, a prominent railroad con- 
tractor, and state senator, was married to Miss 
Hattie, daughter of Thomas Shields, Esq., at the 
residence of the latter, No. 1534 Wabash avenue, 
St. Paul, Minn. 


Wm. J. King, a civil engineer in the employ of 
the Pennsylvania Railroad, was killed near Gallitzin 
on Tuesday last. In stepping from one track to 
the other to let a freight train pass he failed to no- 
tice a train approaching the other way and was 
knocked down and instantly killed. Mr. King was 
a nephew of the late President of the road, Thomas 
A. Scott. 


It has been ascertained that the fire at the 
American Rubber Company’s works, in Cambridge, 
Mass., Monday night, was caused by the friction 
of the belts, which set fire to rags and other 
material that had been saturated with benzine. 
The insurance amounts to over $200,000, and is 
held mostly by companies outside of Boston and 
by foreign companies. 

New York has one acre of park area to every 
1,142 inhabitants; Chicago, one acre to every 252 in- 
habitants; Philadelphia, one to every 282; St. 
Louis, one to every 166; Baltimore, one to every 
433; and San Francisco, one to every 198 inhabi- 
tants. New York has 1,250,000 inhabitants, and a 
park area of 1,094 acres; Paris has 2,000,000 in- 
habitants, and a park area of 8,000 acres; London 
has 4,000,000 population, and a park area of 15,000 
acres. 


Sir E. J. Reed, a distinguished English engineer, 










is expected to visit the city to-day on his return 
from the South. It is stated that one of the ob- 
jects of his visit is to examine into the Huron & 
Ontario Ship Canal Scheme, and the new lift-lock 
which is associated with it. 
is well known in connection with the construction of 
ironclads for the British and Russian navies, as well 
as for many other important engineering works. It 
is rumored that a reception will be tendered him 
during his stay in Toronto.—Globe, Nov. 30. 
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Sir E. J. Reed’s name 


Jas. P. Weller, a civil engineer, of Wilkesbarre, 
Pa., was to be married to Miss Bessie Norris, on 
the 22d ult. Everything was arranged for the 
ceremony, when a note from Weller informed the 
prospecting bride that her lover had run away. 
Miss Norris is lying in a critical condition, and 
fears as to her recovery are entertained. Weller 
repented and returned in two days, and notwith- 
standing some family opposition it is expected 
the marriage will yet take place. 

We take much pleasure in announcing that 
George O. Manchester has been elected General 
Manager of the Leavenworth, Topeka & South- 
western Railroad, with headquarters at Topeka. 
Mr. Manchester is well-known throughout Kansas 
and all over the country as the Assistant General 
Manager of the Atchison, Topeka & Santa Fe, a 
position which he has filled with signal credit. He 
will bring to his new work a valuable experience, 
and a reputation second to that of no man of his 
age in the railroad business. A better selection 
could not have been made, either in respect of 
capacity or for the satisfaction of the public. The 
new road will be a popular road, we are quite sure; 
and the owners and directors are to be congratu- 
lated upon their good luck in securing a man so 
admirably adapted to the management of their 
enterprise. Mr. Manchester assumed his new 
position Dec. 1, and it is expected that the road 
will be in operation to Topeka by the 1st of March. 
—Topeka Capital, Nov. 24. 


Mr. A. M. Wellington, Chief Engineer of the 
New American line of railway between Vera Cruz 
and the City of Mexico, and engineer in charge of 
location surveys of the Palmer-Sullivan railroads 
of Mexico, arrived in New Orleans on the 19th ult., 
and on the 26th favored us with a call. Mr. 
Wellington thinks that Mexico is a “land of 
promise;” it is in a very undeveloped condition at 
present, but it is bound to become a very rich and 
prosperous country. The climate, excepting a 
thin strip on the Gulf Coast, is more than fine; it 
is perfectly delightful, and very healthy. Living 
in the City of Mexico is expensive; more so than 
in this city, but elsewhere in the Republic it is 
about the same as in the United States. Mr. Wel- 
lington will need the services of nearly thirty well 
qualified civil engineers of all grades inside of the 
next three months. He left for Cleveland and 
Chicago on the evening of the 26th, and will leave 
New Orleans for Mexico on the 16th inst. Mr. 
Wellington would promise nothing regarding his 
very popular rule on the ‘‘economic location of 
railways,” and the prospects of a new edition for 
at least a year to come are very poor indeed. 

The ruling spirit of the Canada Pacific Railway 
syndicate is Duncan McIntyre, Esq. Four years 
ago he was a wholesale dry goods merchant, doing 
a fairly profitable business in the thriving city of 
Montreal. A zealous and active partisan in politics 
on the reform side, he won the personal friendship 


of Mr. McKenzie, the Canadian Premier, and 


through his recommendation was induced to join 
with an experienced railway contractor in com- 


pleting the extension of the Canada Central Rail- 
way from Pembroke to Callender Station, where 
the connection with the Canada Pacific is to be 
made. 
rupt concern, managed by the great EngliSh iron 
firm, Messrs. Bolckow, Vaughn, & Co., who held 


The Canada Central Railway was a bank- 





nearly all the stock in payment for the equip- 
ment of the road. 
Robert, formerly a member of the Canadian 
Parliament, but now a retired capitalist liv- 
ing in England, Mr. McIntyre bought one 
million dollars worth of Canada Central stock at 
twenty-five cents on the dollar, and thus virtually 
controlled the Eastern terminus of the Canada Pa- 
cific Railway by his ownership of the whole of the 
Canada Central. When the syndicate was formed 
by Messrs. Stephen, Smith, Angus and Hill, Mr. 
McIntyre became a necessity. He joined forces 
with the others and his road was soon merged into 
the Canada Pacific, of which it is now called the 
Eastern Division. Mr. McIntyre is probably the 
most active member of the syndicate, being ever 


his brother 


‘*on the wing,” and giving to every detail of the 


immense interest that he isa partner in his con- 
stant and closest attention. 
to have already made a profit of a million of dol- 
lars, which probably is not an over-estimate. 
is a clear-headed man, of iron will, of untiring en- 
ergy, of arbitrary methods in business, who has 
recognized ‘‘ the tide in men’s affairs” that has 
taken him upon its crest and will bear him onward 
to a height which only the future can measure. 


He is reputed 


He 
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THE HISTORY AND STATISTICS OF AMERI- 
CAN WATER-WORKS,* 


BY J. JAMES R. CROES, 





M. AM. SOC. C, E. 





(Continued from page 469.) 
CXLVIII,—PEORIA. 

Peoria, Illinois, in lat. 40° 37'N., long. 89° 42 
W., on the west bank of the Illinois River, is. on 
high ground surrounded by bluffs. A trading 
post was established at this point in 1680 by the 
French. The permanent settlement began in 1819. 

Water-works were built by the city in 1869, tak- 
ing water from the Illinois River and pumping 
directly into the mains by Holly rotary pumps. A 
Cameron pump of 1,750,000 gallons capacity was 
added shortly afterwards to supply the bluffs. In 
1875 a 2,250,000 gallon Dean pump was putin asan 
auxiliary to the supply. In 1880 two Worthing- 
ton pumps of 5,000,000 gallons capacity were erected 
and the Holly engine removed. The pressure is 60 
lbs. per square inch for domestic service and 140 
Ibs. for fire service. Distribution is by casi-iron pipe, 
of which 48 miles are in use, of from 16 in. to 4 in. 
diameter, with 267 fire hydrants, 1,645 taps, 6 meters 
and 7 hydraulic elevators. 

The population in 1880 was 29,815 and the daily 
consumption 2,000,000 gallons. 

The works have cost $450,000. The bonded debt 
is $450,000, bearing from 10 to 6 per cent. interest. 
The expenditures in 1880 were: For maintenance 
and repairs, $18,988.73; for extensions, $15,130, and 
for interest, $32,897.91. The receipts from water 
rents were $24,805.14. The superintendent of the 
works reports to the Common Council. T. J. 
Kelly is the Superintendent and Henry H. Forsyth 
the City Clerk. 

CXLIX.—BLOOMINGTON, ILL. 

Bloomington, Illinois, in lat. 40°, 40’ N., long. 
89° W., is on an undulating prairie. It was set- 
tled in 1831 and incorporated as a city in 1850. 
Water-works were built by the city in 1875, after the 
plans of Henry P. M. Birkinbine, C. E., and under 
the superintendence of Ira Merchant, C. E. Water 
is taken from a well sunk through soil and clay 
into water-bearing gravel. The ground where the 
well was dug is 68 ft. below the highest point in 
the city. The well is 40 ft. in diameter for 28.5 ft. 
from the surface, and an 18-in. pipe is sunk 10 ft. 
more. The water stood in the well the first year, 
5 ft. below the surface of the ground. 

A Worthington pump of 1,000,000 gallons 
capacity was erected in 1875, and a Blake pump of 


* Copyright 1881. - , @ 





deliver into a 10-in. main leading 1,000 ft. to a 
stand-pipe of wrought iron, 8 ft. in diameter and 


200 ft. high on ground 35 ft. above the engine-| borough on March 18 
house floor. It is inclosed in an octagonal brick | j9. 167, 


tower. 


Distribution is by cast-iron pipe of from 10 to 4! rated in 1816, for the purpose of supplying water; | 


2,000,000 gallons capacity in 1881. The engines! south. The streets leading into the city from the| 
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CORRESPONDENCE, 
three rivers are all of steep gradients. 


The town was settled in 1762, incorporated asa TOTAL CURVATURE OF ANY LENGTH OF 
, 1811, and as a city on March | CURVE. 

Camp DEEP CREEK, Nev., Nov. 19, 1881. 
The Northampton Water Company was incorpo- | EDITOR ENGINEERING NEws: 
I notice in your issue of Oct. 15 Mr. Hollings- 





in. in diameter, of which 124 miles are in use, with | but no active steps were taken towards that end 
150 fire hydrants, 40 gates and 475 taps. | until 1827. In 1833 the property of the company | 
- The population in 1880 was 17,184 and the daily | was valued at $18,000. Water was taken from 
consumption 400,000 gallons. The works have cost | Worman’s Springs, which yield 2,500,000 gallons | 
$122,000 and the receipts to date have been $27,- per day. The company was reorganized some years | 
267. The bonded debt is $75,000 at 8 per cent. in-| jater as the Allentown Water Company, and in| 


worth’s article regarding method of ascertaining 
total curvature for any length of curve. I sup- 


| pose that Mr. Hollingsworth’s idea is that you are 


to cut his table of multipliers out and paste it in 
your hat, 
I give you the following method as beiug, in my 


terest. The interest is paid out of the city taxes. The | 1865 the works were purchased by the city for| judgment, very much simpler: Divide the total 


$140,000. | number of minutes in the index degree by 100, 

A timber dam 6 ft. high across the Lehigh River | which gives the curvature for one foot; then mul- 
gives a water power, which drives two turbine | tiply this quotient by the number of feet in the 
wheels, which work piston pumps, forcing the | CUrve and you have the total curvature expressed 
water, which is brought from the spring, through | in minutes. For example, to find total curvature of 
2,300 ft. of 12-in. pipe to the pump well into a 
stand-pipe 6 ft. in diameter and 55 ft high, and 
two covered reservoirs, one 48 by 29 ft. and 13 ft. 
deep, the other 96 by 32 ft. and 12 ft. deep, hold- 
ing 410,242 gallons. 

Distribution is by cast-iron pipe of from 16-in. to 
2-in. diameter, of which 18 miles are in use, with 
95 fire hydrants, 2,400 taps and 18 meters. During 
the summers of 1879 and 1880 low water in the 
river caused serious apprehensions and some defi- 
ciency in the supply on account of lack of pump- 
ing power. 

The population in 1880 was 18,063 and the daily 
consumption 1,000,000 gallons. 

The works have cost $189,054.76. 
debt is $125,622. The first bonds bore 7 per cent. 
interest. Those of this issue, falling due in 1879- 
1880, were refunded at 6 and 5 per cent interest. 

The receipts and expenses since 1875 (except 
1878, which are not furnished), have been as fol- 
lows: 


expenses in 1880 were $5,426.60, and the receipts 

$7,613.91. The works are managed by a board of 

three members of the City Council, with the City 

Clerk as clerk to the Board. M. X. Chuse, has 

been the superintendent since the beginning. 
CL.—JACKSON, MICH. 

Jackson, Michigan, in lat. 42° 15’ N., long. 84° 
20’ W., is on both sides of the Grand River. 
Settled in 1829, it was incorporated as a village in 
1848 and as a city in 1857. Water-works were 
built in 1870 by a private company, and purchased 
by the city in the following year. The supply is 
taken from two artesian wells, 6 in. in diameter 
and 203 ft. deep. Another 10-in. well is now being 
bored; 1,500,000 gallons have been pumped from 
the wells in 24 hours. 

Water is pumped directly into the mains by 
Holly pumps. Two rotary pumps were first used. 
In 1872 two piston pumps of 10 in. diameter and 
27-in. stroke were added. A domestic pressure of 
50 lbs. per square inch is maintained. The fire 
pressure is 120 lbs. Distribution is by cast-iron 
pipe of from 15 to 4-in. diameter. Thirteen miles 
are in use, with 76 fire hydrants, 35 gates, 182 
taps and 4 meters. 

The population in 1880 was 16,105, and the daily 
consumption 800,000 gallons. 

The works cost $180,000. The bonded debt is 
$140,000, bearing interest at 8 per cent., and 
$23,500 at 10 per cent. The expenditures in 1880, 
not including interest, were $7,008.90, and the 
receipts $8,250.92. 

Soon after the construction of the works some 
difficulty was experienced from the freezing of 
pipes, which had not been laid deep enough. 

The works are managed by the Superintendent, 
John Anderson. 

CLI.—RACINE. 

Racine, Wisconsin, in lat. 42° 44’ N., long. 87° 47’ 
W., is on the west shore of Lake Michigan, at the 
mouth of Root River. The city is on a plateau 
about 40 ft. above the level of the lake. 
Settled in 1835, it was incorporated as a city in 
1848. About 1870 an artesian well was bored 1,300 
ft. by a private company, from which a supply 
was furnished to one ward of the city. About 
1878 another well was bored by the city. The yield 
of each well is about 550,000 gallons per day. 

The distribution was at first by wrought-iron 
and cement pipe. The distribution of the well 
owned by the city is by cast-iron pipe, and the com- 
pany is also substituting cast-iron mains and lead 
service pipes for the kind at first used. The pipes 
are of 6-in. and 4-in. diameter. The length of the 
mains is not furnished. 

There are 4 fire hydrants, 5 gates and 200 
taps. No meters are used. The entire works have 
cost $14,000. 

The population in 1880 was 16,031. The consump- 
tion is not stated. H. Raymond is the Superin- 
tendent of the Artesian Well Company. 

CLIL.—ALLENTOWN. 


The bonded 


1876. 1877. 1879. 1880. 
Expen ed for 
interest..... $0,589.53 $9,642.74 $8,823.01 $11,250.99 
Expended for 
maintenance, 
ER 5,777.96 2,905.38 5,986.33 3,403.68 
Receipts. .... 20,262.96 16864.08 15,48630 16,438.75 


The works are managed by a board of four water 
commissioners appointed by the councils. 

Russell A. Thayer was superintendent to 1879. 
Samuel S. Thompson is the present superin- 


tendent. 
(TO BE CONTINUED.) 





The receipt of statistics, as follows, is acknowl- 
edged with thanks. From Samuel W. Waddle, 
City Clerk, statistics and water rates of Blooming- 
ton, Ill., Water-works. From John Anderson, 
Superintendent, statistics and water rates of Jack- 
son, Mich., Water-works. From H. Raymond, Su- 
perintendent, statistics of Racine, Wis., Artesian 
Well Company. From W. O. Munson, Secretary, re- 
ports of Trustees of Zanesville, O., Water-works 
for 1874~5—6—"7~'9—"80. From H. H. Forsyth, City 
Clerk, statistics of Peoria, [ll., Water-works, and 
reports of city officers for 1871 and 1880. From J. 
Nelson Tubbs, Chief Engineer, report of Rochester, 
N. Y., Executive Board, April, 1881. From Frank 
Doherty, Superintendent, report of Trustees of 
Columbus, O., Water-works, March 31, 1881. From 
Samuel 8. Thompson, Superintendent, statistics of 
Allentown, Penna., Water-works and reports for 
1876~"7-"9-80. 
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ng of the enlarged Welland Ca the St. 
Sackliney, oi tha lecka tah tie teeomes, waaele to ge 
} t 
enginee ‘Oc an 
ex 
abie to elucidate the mysteries 
Weliand Canal, through which vessels are 
only allowed to pass, it seems, by special favor. Only 
to lock up and one 


two vesseis have been 
y the canal is not yet open for 
a twelve-fo.t navigation. When it will be seems to be 


Allentown, Pennsylvania, in lat. 40° 36’ 24” N.,| known only to tue chief engineer. The scheme of canal 


long. 75° 28’ 84” W., is on high ground on the | eolargemeu. cannot 
west bank of the Lehigh River, between the Little |Siitough at is one’ whieh 
Lehigh on the north and Jordan Creek on the years tu complete.” 


be fuliy realized until the aqueduct 
k not even under contract, 


it is one w require two or tnree 


a 3° 20’ curve of 1,279 ft. length: 3° 20' = 200 + 
100 = 2’ x 1,279 = 2,558’ + 60 = 42° 38 = total 
curvature. F. C. Hanp. 





THE DISEASE OF NEW YORK AND ITS 
REMEDY. 
Newport, R. I., Nov. 19, 1881. 
EDITOR ENGINEERING NEWS: 

I have carefully read your editorial review of 
my letter of Nov. 15, and beg space for a reply. 

Let me first state that I have not so much ob- 
jected against the views entertained by ‘‘ W.” in 
his communication, ‘‘The Disease of New York 
and its Remedy,” as against the tone of the article. 
As a constant reader of ENGINEERING News, I 
would have much preferred to find in its columns 
an impartial criticism on the ‘separate system 
of sewerage.” The article of ‘* W.” may do very 
well for a daily paper, but personal controversies 

| do not, in my opinion, belong to the columns of 
an engineering journal. 

As I understand the article of ‘“W.,” it condemns 
the principle of the system proposed for the city of 
New York by the writer of the Scribner article. 
And just here I dissent from his views, While I 
do not believe that the separate system is adapted 
for New York City, nor that one method of re- 
moving human excreta, etc., from inhabited 
localities can be applied with equal success to all 
cases ; and furthermore, while I do not think that 
the existing condition of the sewers of New York 
is ‘‘ unavoidable in all works of combined sewer- 
age,” I do believe that there are many instances in 
which the separate system may be adopted with 
advantage. 

Reference to the Sanitary Engineer, vol. 38, 
p. 379, will show that my opinion in regard to 
sewers of both systems was expressed as follows: 
‘*Both may be so planned and constructed as to 
insure the instant removal of all liquid and solid 
excreta with sufficient velocity to prevent deposits 
(in either case, if necessary, flushing arrangements 
may be provided).” I see no reason for deviating 
from my opinion now. As an instance of a suc- 
cessful system of ‘‘ combined” sewerage I would 
cite the sewers of Franfort-on-Main, designed and 
built by William Lindley, Esq., C. E., which are 
pronounced, by all who have carefully examined 
them, model sewers in every respect, and probably 
as free from sewer gas as the sewers of Memphis 
are said to be. 

But when you say “that the intelligent engi- 
neer who advocates the separate system for popul- 
ous cities lays himself open at least to suspicion 
as to his motives, in view of the present condition 
of the sewerage question in this country,” I beg to 
differ from your opinion. Mr. C. H. Latrobe, C. E., 
who in his recent report upon the sewerage of 
Baltimore recommends the separate system for 
that certainly ‘‘ populous” city, could have no 
other motive in advocating the system than the 
desire to benefit the citizens of Baltimore with his 
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experience and views on the subject, to which he | only merit, and this is the only reason why it is so 


devoted a long and thorough study. 

lam willing to admit that Mr. Latrobe's view, 
as quoted by you, that the city will derive a con- 
siderable revenue from utilizing its sewage, may 
be too sanguine, as present experience does not 


seem to justify the expectation of much profit) 


from sewage utilization. 

But it would seem to me to be equally wrong to 
condemn entirely, on this account, the purification 
of sewage by irrigation or similar methods, I 
think that there are many cases, not only in the 
old country, but also in the United States, where 
cities should carry out sewage purification works, 
even if they would realize no profit whatever from 
them. The loss from running these works should 
simply be charged to city expenditures in the in- 
terest of the public health. There are, in my opin- 
ion, cases where cities must adopt some method of 
purification in order to keep their rivers pure, such 
as, for instance, Milwaukee, Paterson, Newark, 
Worcester, etc. 

In all these instances, but especially so where 
pumping must be resorted to, the separate system 
is, I think, entitled to great consideration. 

When I said that the separate system of sewer- 
age was first introduced into this country by the 
writer of the Scribner article, I did not intend to 


convey the idea that the engineering profession | 


had hitherto no knowledge of sucha system, I 
only meant that he was the first to carry out 
sewerage works according to that plan in a city of 
the Unite * States. If you can name me any other 
city where s»wers for house refuse only were built 
previous to those at Memphis, I shall certainly 
acknowledge my mistake. 

I note the report of the Committee on the Me- 
tropolis (London). But I fail to see why, if in 
1856 the separate system was condemned as im- 
practicable for a metropolis, it should follow that 
it is equally inapplicable to other cities not as pop- 
ulous as London. As a matter of fact, since 1856 
a number of opinions, entitled to the highest con- 
sideration, have been very favorable to the sepa- 
rate system. 


Your remark about the works and writings of 


the author of the Scribner article I disregard 
entirely. I, for one, certainly differ from your 
opinion in this respect. 

I admit that, as a general rule, the plumber's 
work ranks with that of a handy craftsman, and 
that the occupation of plumbing should not be 
called a “profession.” This was merely a lapsus 
calami ; it does not, however, in the least affect 
what I have said about plumbers and their work, 

Referring to your illustration of the needless 
alarm kept up about the filthiness of the pan-closet, 
I will say that, to my knowledge, every sanitary 
engineer, whose experience through examination 
of the sanitary condition of city dwellings has led 
him to give the subject of water-closets careful 
onsideration, agrees with the writer of the Serib- 
ner article about the utter worthlessness of the 
** nan-closet.” I am fully aware that its most glar- 
ing defects can be modified by special devices, 
such as a fresh air pipe and a vent pipe to the con- 
tainer, flushing arrangement for pan and container, 
etc. But I hope that you will agree with me that, 
with the amount of extra expense necessary to 
make the pan-closet fairly acceptable, a better 
water-closet can be bought. 
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‘largely used. Space does not permit me to give in 
full the opinions of sanitary engineers about the 
pan-closet. 

| I will briefly quote from Mr. Philbrick’s **Amer- 

| ican Sanitary Engineering,” page 118: ‘‘ Though so 

popular and 


often becomes a great nuisance in houses (the italics 
are mine). 

Mr. Jas. C. Bayles says in ‘‘ House Drainage and 
Water Service:” ‘Closets of this pattern are de- 
fective in principle and unsatisfactory in operation; 
and although they have been variously modified 
and improved durihg the past years, it is dotibtful 


almost universally used in this | 
country, the pan-closet is a very defective one, and | 


if they are susceptible of such improvements as | 


Dc. 3, 1881, 


if immunity from disease, after long years of its 
use in the city, should prove more clearly marked 
than when the surroundings were those of a coun- 
try home, and which, so faras human sagacity 
could be a guide, was free from the influence of 
any of these sources of contamination, mechani- 
cal or otherwise, likely to appear in country places. 
—Ep, Ena. News. ] 





| PLANS FOR THE NEW TAY BRIDGE, 





The plans of the proposed new Tay bridge, pre- 
— c Mr. W. H. Barlow, C, F., are now eal 
ibition in Edinburgh, for inspection by intending 
contractors, The vew bridge, says the London 
Times, which is to be built on the girder principle, 





will wholly correct their inherent defects.” 

Mr. Hellyer, a practical plumber and manu- 
facturer of plumbing goods, says in his 
‘*Plumber and Sanitary Houses: ‘The writer 
has always been puzzled to understand how this 
apparatus has become so great a favorite with the 
public and been to extensively used by the craft: 
The only bliss that the public can have about so 
foul a thing is * ignorance’ of its nature, but what 
excuse to make for the plumber I know not, ex- 
cept that it was the custom of their fathers to fix 
a pan-closet and this has become a law with 
them.” : 

Your illustration, showing the higher salubrity of 
a city house with a pan-closet, as compared with 
life in a country village, without sewers or modern 
conveniences in the houses, is, I believe, not well 
taken. There are other and certainly just as 
| serious defects in a country village without sewer- 
‘age, which may account for the appearance of 
| zymotic diseases ; for instance, the almost universal 

leaching privy vault in close proximity to shallow 
wells, from which the water supply is taken, and 
that to these a large amount of preventable sick- 
ness in the country is due, nobody will deny who 
has read the numerous Board of Health reports. 
Thanking you for the privilege offered me of 
space in your columns for a reply, 
Iam yours, very respectfully, 
WM. PAUL GERHARD, 
Civil and Sanitary Engineer, 
| We gladly give place to the above well-written 
| article. 

Admit that ‘‘ W.’s” article would appear better 
in a daily paper. 

Are pleased to find agreement between us as to 
the inapplicability of one system to all circum- 
stances and localities. 

Regret that Mr. G, should see in a remark bearing 
upon the possible motive of “intelligent” engi- 
neers reference solely to pecuniary motives, The 
Temple of Ephesus, we are told, was burned by a 
worthy who sought by that means ‘ immortal- 
ity.” 

Agree with him substantially.in what he says as to 
irrigation works and pumping sewage. He is cor- 
rect, we believe, as to the city of Memphis being 
the first city to introduce separate sewers. 

He is equally sound as to the principle of the 
pan-closet not being the best in the market, possibly, 
but is in error when he assumes that a reasonably 
economical machine, such as only the masses can 
afford, can be devised, which will not in use be- 
come open to objections from a “theoretical” 





| sanitarian 
My opinion about the unfitness of the pan-closet | 


We recognize Mr. Philbrick as good authority 


is not at all changed by the fact that 600,000 per-| on this subject, as also Mr. Bayles to a certain ex- 


sons in New York use no other, nor do I believe 
that one person in a thousand in that city has in- 
formed himself about the usual condition of the 
hidden parts of the closet. But those few that 
have given the matter consideration acknowledge 
its defects, and begin to ask for improved devices. 
Whoever can afford to pay for a better substitute 
will never use the pan closet. Its cheapness is its 


tent, but we hesitate to accept on general princi- 
ples the opinion ofiny manufacture of ‘ plumb- 
ing goods,” on such a subject as the selection of a 
proper closet. Mr. G., is also correct in his general 
views as to the possible prevalence of preventable 
disease, and the causes which may lead to it in 
country places; but we may fairly conclude that 
this pan machine is not so very deadly as reported, 





























will commence on the south side, about 16 ft. west 
of the former bridge. At this end four brick 
arches are shown next the shore, each having a 
span of 50ft. The girder work then commences 
with a span of 118 ft, from center to center of the 
piers, and is continued with 10 spans of 129 ft., 
and 18 of 145 ft. from center to center of the piers, 
until navigable portions of the channel are reached, 
Here there are 18 wider spans, 11 being each 245 
ft. and two 227 ft, each. Of these spans the first 
four are carried to the greatest height of the struc- 
ture, and give 77 ft. of clear headway above bigh- 
water mark. From this point the line of the 
bridge commences to fall toward the north or Dun- 
dee side, at a gradient of one in 114, there bein 
one span of 162 ft., ten of 129 ft. 6 in., and one o 
127 ft. Gin, These spans carry the bridge on to 
the commencement of the curve toward Drasiee, 
and 25 more, each of 71 ft., take the structure to 
the side of the proposed extension of the esplanade, 
Several other spans take the bridge on to the 
point where it is run into the level of the existing 
arches. The bri is to be constructed for a 
double line of rails throughout, 

The foundations in the river bed will be formed 
of two wrought-iron cylinders placed at a dis- 
tance of 26 ft. apart from center to center, and 
filled with concrete, These cylinders rise to the 
heig! t of within 2 ft. of low-water mark, where 
brick will be used, filled in also with concrete, 
The brick-work is to the height of 8 ft. above high- 
water mark, at which level the cylinders are con- 
nected and made to form a solid foundation, 
topped with a course of ashlar. Rising from thia 
foundation two piers are formed of wrought-iron 
pillars braced together and incased with iron plates 
of from 44 to “4 In. in thickness. The piers thus 
constructed are connected with each other near 
the top, and the whole has the appearance of a 
high and strongly built arch on whith to place the 


i The principal piers are oc mal in 
, witha diameter varying from 11 ft, to 14 
ft. 6in. The spans are each com of four 


irders, with the exception of the higher spans. 
These are two girders connected waqueae, trend 
bottom, with bracing and flooring. The bridge 
throughout its whole length will have a parapet of 
between 5 ft. and 6 ft. in height, forming a wind 
guard. The depth of each girder on the piers ia 
16 ft.6in The middle girders are 28 ft. 9 in. in 
the center and at the ends 20 ft. 8 in. They are 
of hog-back 


lattice form. The other girders are 
of plain lattice work, and are all connected by 
cross-bracing, on the of which the train 
travels, as it did on the old bridge. At the high 


irders the train travels between them. The plat- 
orm of the bridge is of wrought iron throughout. 
In the construction of the new bridge, the old one 
will be sufficiently near for anchorage and cranes. 


———__— a> 20 > oo 


THE MISSISSIPPI AND TRIBUTARIES, 


A pamphlet on the Mississippi and its tributaries 
ives the followin statement of the mileage of 
the nav le of each of the following- 
named rivers above its mouth; Missouri, 8,120; 
Mississippi, 2.161; Ohio, 1,021; Red, 987; Arkansas, 
884; White, 779; Tennessee, 789; Cumberland, 900; 
leghany. 836: Osage, D6i;” Minacente, 30; Bese 

y.. $ ; Minnesota, 295; Sun- 
flower, 271; Illinois, 270; Yazoo, 226; Black (Arkan- 
sas), 112; Green, 200; St. Francis, 180; Tallahatchie, 
175; Wisconsin, 160; Deer Creek, 116; Tensas, 112; 
Monongahela, 110; Kentucky, 105; Bartholomew, 
100; Kanawah, 94; Muskingum, 94; Chippewa, 90; 
Iowa, 80; Big Hatchie, 75; St. Croix, 65; k, 65; 
Black (Louisiana), 61; Macon, 80; Boouf, 538; Big 
Horn, 50; Clinton, 50; Little Red, 49; Big Cy 
and lake, 44; Big Black, 85; Dauchitte, 88 Total 
number of rivers, 33; total number of miles of 
navigation at present, 15 710, 


4 
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OF ONE IN USE AT HALIFAX, N. 8.* 





BY EDWARD HENRY KEATING, CITY nNarwexn, | 
MEM. INST, CIVIL ENGINEERS, | 


The most simple form of hydrant is a stand-pipe 
with one or more hose-couplings at the top, and 
a water-valve at or near the base, If the valve is 
so arranged that, in the act of closing it, a waste- 
valve is opened, by which the stand-pipe will be 
drained or emptied of water, the apparatus in 


CA Mote me! 





NEW FIRE HYDRANT, ADOPTED IN 


many situations will probably answer the 
as well as some of the more conty eee 

There are, however, some objections to this 
form of hydrant, especially in climates sub- 
ject to frost and snow. If the locality is 
one where the thermometer at times falls many de- 
grees below freezing eet ae deep snow lies 
upon the ground for days or weeks together, the 
inconvenience and delay caused by the necessity 
of measuring to ascertain the position of the valve, 
and in th snow or ice to it, 
may be great; while during the time that these 
operations are being performed a conflagration 
may gain serious headway, 

In such localities it becomes of the first im- 
portance to adopt some form of hydrant that can 


*From minutes of of the Institution of Civil 
Engineers, Session y 


are : 
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regulated, 


In design the chief matters needing attention | 


1, Simplicity as far as practicable. 


401 


, ESC N | be at once got at and controlled by the firemen, | ground fora few weeks at a time; while after the 
FIRE BYDRANTS, WITH DESORIPTION | without he nace of searching eithet for its) periodical changes from wet to dry and cold, the 
position, or for that of the valve by which it is; whole surface of the country is occasionally 
covered with a glaze of ice. 
ground to a depth of from 38 to 4 ft., and in clay 
soils to about 5 ft. 


Frost penetrates the 


he water mains as a rule are laid at a depth of 


5 ft. from the surface of the street to the top of the 


2. That all the different parts be durable, not | pipe. 


liable to derangement, and strong enough to) 
withstand rough usage at the hands of inexperi- | tances opene varying from 250 to 450 ft., the usual 
enced, careless or excited men. 


Fig :3. 


Valve Bed. 





Seale fa, 


8. That it may be relied upon during frost with- 
out the necessity of frequent inspection. 

4. That the stand-pipe and valves be so propor- 
tioned as not to affect the free delivery of water at 
the nozzles. 

5. That it may be easily removed for repairs or 


. Perfect drainage. 

At Halifax during winter the maximum ther- 
mometer ranges between + 40° and + 60°, and the 
minimum thermometer between + 20° and — 10° 
Fahrenheit; although at intervals of several years 

hermometer 


the t has been known to fall as low as 
— 20°. The climate, being affected by the Atlan- 
tic and oceanic curren moist and % 
Usually there are during which the atmos- 
phere is clear and succeeded by a few days 
of rain, and fog. sufficient to 
allow often upon the 


interval 





hig. 3 


Hall Sretional Plan at A.@. 


here are about 3800 hydrants in the city, at dis- 


ing 300 ft, Most of these hydrants are 
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HALIFAX, NOVA SCOTIA. 


of an old style, set in a brick well or chamber built 
for their reception below the foot-path adjoining 
the curb, In outward a nce they resem 
in some res Fig. 1, with the casing or frost 
jacket removed,but are dissimilar in detail and con- 
struction. The chamber is covered by a cast-iron 
ate with a hatch, by which access is 
ned to the bottom of the hydrant where it joins 
e branch from the main. is arrangement, al- 
though possessing some advantages and admittin 
of the easy removal of the hydrant, was cons 
by the author objectionable for several reasons, 
pally on account of the difficulty and ex 
n keeping the valves free from ice, and the large 
iron sidewalk plate becoming smooth and danger- 


ous. 

From four to five men were constantly employed 
throughout the winter, whose daily duty it was t 
amin eex each hydrant, thaw out the ice from an 
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which should be found frozen up, and to see that | same holds true to even a 
large cities of the United 


wa were in proper working condition. 
e hydrant, Fig. 1, was designed and adopted 


| 
} 


by the author after a careful inspection of many | 


others, and after consultation with practical men 
copnected with the fire departments of Halifax 
and other Canadian cities. 

all the details are original. 
the rod-guide, which also forms the was‘e valve, 


Fig. 8, are the same as in an American hydrant | 


known as ‘‘the Matthews hydrant,” ard the gate, 
or cut-off valve, at each nozzle (Figs. 5, 6 and 7) is 
partly the invention of a local mechanic. 
ject of the latter contrivance is to allow the hose 


It is not claimed that | 
The main valve and | 


| vegeta 
The ob- | 
| cries, collisions, medleys, of all surts, and stimulat- | marbies 


to be coupled to, or uncoupled from, one nozzle at) 


any time, without interrupting the stream of 
water from the other. In the absence of some 


such arrangement it frequently happens during a | 


conflagration that only one nozzle can be utilized, 
and, in the experience of the author, serious 


troubles have arisen between different authorities | 


for the want of a similar provision. 

The spring brass and leather attachment to the 
rod-guide (Fig. 8) forms the waste valve. 
are two waste-holes in the stand-pipe against which 
this valve works, the upper hole being 14 in. and 
the lower ,°, in. in diameter. 
sary to provide this double waste on account of 
the lower and smaller hole, which was at first the 
only one, sometimes becoming choked with sedi- 
ment, and it was not thought advisable to enlarge 
it, as considerable waste and consequent loss of 
pressure might result while the hydrant was in 


use. This would certainly be the case unless the | 


main valve in each instance were screwed down 
to its full extent. 

The main screw on the valve-rod is protected 
from the action of water and frost by a partition 
and stuffing-box. The frost-jacket is securely 
bolted to the iron seat, and when once set never 
need be removed. It forms a dead-air chamber 
which prevents the frost from reaching the main 
valve, and at the same time affords the means of 
easily removing the hydrant. Some hydrants pro- 
vided with a similar frost-jacket are made to fit 
tightly upon the seat by a large screw turned ut 
the base; but in the event of the slightest derange- 
ment to the thread of the screw the hydrant be- 
comes useless. It was for this reason that the au- 
thor adopted a flange joint. The flanges are turned 
prety true and a rubber diaphragm is made to 

t into a dove-tailed groove on the stand-pi 
flange, so that ‘when the hydrant requires to 
taken up there is no danger of the diaphragm re- 
maining down to cause inconvenience. The hy- 
drant can be readily removed by unscrewing the 
nuts just above the pavement, and another can as 
readily be inserted. The effect of tightening up 
the nuts is to compress the diaphragm between 
the flanges at the base. 


Many of these hydrants have now been in use 
for the last two years with scarcely a case of stop- 
or derangement; they are frost proof, and 
are believed by the author to be more reliable and 
suitable to the climate than any that have yet 
come to his notice. They are manufactured at a 
cost of $66.50 each, completed and ready to set up. 
Each hydrant is tested by hydraulic pressure to 
200 lbs. on the square inch before leaving the 
workshop. 


——- we Mere — 


THE GROWTH OF EIGHT LARGE CITIES. 





The tendency of advancing civilization is to 
dense centers of population. 
of our Po pessoas in 1790, the city portion has in- 
c to one-quarter of the entire population of 
the country. Such inducements as our cities 
afford prove too attractive for the rural popula- 
tion. The strong lights and shadows of our cities, 
the love of society. the satisfaction of better shel- 
ter, better roads, stronger institutions, lead men to 
crowd together even when unable to be any- 
thing but dependents in the system to which 
they unite themselves. Great enterprises 
demand massed effort; the individual often sinks 
his own will, his own property, his own happi- 
ness, present and _ prospective, in the, tene- 
ment house of the city, when he might have been 
an independent man with a fair competence had 
he been contented with a rural life. The pre- 
eminent success of a few in the vast commercial 
enterprise, in manufactures, in public affairs, 
tempts those living in the rural districts to the 
centers of energy, and hope keeps them there till 
many of them cannot get away. 

Dr. J. H. Bridges, in an address delivered before 
the National Health Association of London, made 
the statement that six out of each eleven persons 
living in London were born outside of it. The 


It was found neces- | 


There | decad 





From one-thirtieth | _ 


gen extert in the 
tates. - Dr. Bridges 
claims that as a usual thing these people do not 
regret having left the country village. There is 


| 
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a temperature between 700° and 800° F., (2) became 
cracked between 800° and 900° F., (3) became gen- 
erally cracked between 800° and 950° F., and | (4) 
was made worthless by or before reaching a tem- 


no homesickness. Why? Because village! perature of 1,000° F, 

life is dull; because in London,’ with The following table contains these results, and 

its vile occings and precarious struggle for) those also for the other kind of vtones, the stages 
8 


existence, there 
brain. 
Saturday night in the Whitechapel road—flarin 
gas uight, strong lights and shadows, carts o 
les and cheap fruits, variety of strongly- 
seasoned food, toys, colors, shop-windows, street 


ing social intercourse. 

The development of American cities was dis- 
cussed in Bradstreet’s, April 30, 1881, and of 
Western cities in particular a few weeks later. In 
these articles the statistics of population, classified 
according to the size of the city, as reported by the 
tenth and preceding censuses, were given. Inthe 
present article some tables showing the percent- 
age of increase in population during the last eight 
es in our eight principal cities have been 

repared expressly for this journal. Attentivn is 

rst called to the following table, showing the 
population and percent. of increase between 1810 
and 1840: 
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New York... \oa.s77 123,706 28 203,007) 63 312,710) 54 
Philadelphia ../96,691'108,116| 12'167,188) 54/258,037| 54 
Chicago. .. ...|....... resi caba teeth loses teedieaa® 4,479)... 
Boston... .... 32,250| 43,298] 34) 61,892) 42) 93,383| 52 
St. Louis. ....|...... | 4,508]....| 5,852) 27) 10,469) 181 
Baltimore °....|46,555| 62,738} 35, 86,625) 29/102,313) 27 
Cincinnati... .. 2.540 644| 279| 24,831/157! 46.338! 87 


9, 
27,107 





New Orleaas.. 17212 57) 46,310 
i 


The next period of forty years shows a still more 
remarkable per cent. of increase in city popula- 
tion, which can be seen by a glance at the follow 
ing table : ‘ 
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New York........... 515,507 | 65 814,277 58 
Philadelphia.........| 408,762 58 | 568,034 36 
ee EE Sere | 20,963 569 109,424 | 265 
DORR. spe <553~0es. 136,881 47 | 177.902 | 80 
ebay ee ere | 77,860 373 | 162,179 108 
Baltimore ........... | 169,954 65 | 214,037 | 27 
Cincinnati. .......... 114,436 147 | 160. | 39 
New Orleans.... .... | 116,375 14 170,766 46 
i g | i § 
3 $.] Ss 
ce it 3 
& fe 4 
es ee | ee 
New York........... | 942,202 16 | 1,206,590; 28 
Philadelphia.... .... | 674,022 19 846,084 25 
CRRBENS . .. 5 vac cietss 605 180 64 
ee ae 526 41 362,835 44 
SED: ous csvccene 310,864 91 350,522 13 
Baltimore..... ..... 267,354 25 332.190 24 
Cincinnati. .......... 216,239 35 255,708 14 
New Orleans 191,418 12 216,140 13 


The marvelous growth of —— in these 
eight large cities of our country shows perhaps bet- 
than anything else the great czpenelcn of human 
settlements and of material civilization which are 
the most striking features uf the memorable epoch 
in the history of the United States which began 
with the discovery of gold thirty years ago. 





STRENGTH OF BUILDING-STONES. 





The recent conflagration in this city, causing the 
destruction of a so-called tire-proof building (Mor- 
rell’s warehouse), calls attention to the: ubject of 
the durability of building-stones in gene Dr. 
Hiram A. Cutting, of Vermoat, has made some 
valuable and interesting experiments to determine 
the amount of hest the various building-stones in 
use will stand, and has extended his experiments 
to twenty-two kinds of granite, twenty-three of 
sandstone, seven of limestone, seven of marble, 
three of conglomerate, one of s!ate. one of 
stone and one of artificial stone. Under the appli 
cation of the heat the granite (1) began to yield at 





| 


excitement, there is life by the | of destruction being indicated by the inclosed 
There is a rich multiform drama every | numbers: 


re 


eae iii ss 06 53 5 p88 to 800 800 to 900 
ee RE eee to 900 850 to 1,000 
Massive limestones.......... 850 to 950 900 to 1,000 

Se he hnqats 6} cebneen 900 to 1,000 950 to 1,000 
Conglumerates.... ......... 600 to 700 700 to 800 

(3.) (4.) 

RR iv oves9sbnunc coy tks s 800 to 950 At or below 1,000 
Oe EP 900 to 1,000 1,000 to 1,200 
Massive limestones........ .. 900 to 1,100 Mostly 15200 
PINES 6 igang Bese hears as 1,000 to — 1,200 
Conglomerates..-........... 800 to 900 to 1,000 


The granites had a specific gravity between 
2.600 and 2.727, excepting one from Stanstead, 
Canada, of 2.833 ; and immersion in water added 
to their weight, through absorption, from 1-280 
of their weight to 1-818. In the case of sand- 
stones, the specific gravity is 2.168 to 2.661, but 
most under 2.400; and the absorption was 1-17 to 
1-80, excepting two giving 1-240 (a freestone from 
Nova Scotia) and 1-314 (the Montrose stone, Ulster 
County, New York). For the marble the specific 
gravity is 2.666 to 2.848, and the absorption 1-300 
to 1-380; for the more solid of the pure massive 
limestones the ey is 2.478 to 2.706, and 
absorption 1-280 to 1-480, 

The strength of the large stones used in our pub- 
lic a is tested by machines made for the 

rpose. This is done at the Columbia School of 
ines, at the navy yard in Washington, and other 
places, and every stone known has been thoroughly 
tested. The result of these experiments shows 
that the strongest building-stones are the trap 
rocks of New Jersey. They beara pressure of 
24,000 pounds to the cubic inch. The dolerite from 
Staten Island is equally as strong. This is compar- 
atively little used, as it is too expensive to work, but 
is, however, used in what is called cyclopean archi- 
tecture, where the blocks are to be fitted together 
roughly. The strongest granites come from West- 
erly, R. I.; Richmond, Va., and Port Deposit, Md. 
These severally will stand a pressure of 17,750, 
21,250 and 19,750 pounds to the cubic inch. Gran- 
ite is the most durable of all stone in every-day 
use. The fine red polished granites so much used 
of late come from Peterhead, near Aberdeen, Scot- 
land, and the Bay of Fundy, and to all intents 
and purposes they last forever. The strongest 
marbles come from Lee, Mass., and bear 13,440 
pounds to the cubic inch: Tuckahoe, N. Y., 12,950 
pounds, —s stronger than the Bay of Fundy 
granite, which stands a pressure of only 11,812 
nds to the cubic inch. Italian marble will 
r 11,250 pounds, and bog statuary mar- 
ble from Carrara only 9, pounds  pres- 
sure to the cubic inch. Good rough 
marbles are found in Westchester County. 
The strongest limestone comes from Kin 
ton, N. Y. It will resist 13,900 pounds to the 
cubic inch, and has the _— variety of color 
of all building-stones. from Glens Falls 
takes a high polish and is jet black. Gray comes 
from Lockport, and the delicate cream and dove 
tints are found:in the Athens and Caen stones, 
Lighter shades are found in the Bermuda and 
Florida rock. The latter is called coquina, is 
coarse, and used to a great extent in 
building. Considerable experience is neces- 
sary in the selection of these stones, as they 
cut and weather into tints different from the 
original. The dark limestones weather gray often- 
times. by the oxidation of the coloring matter. 

The gray Lockport stone when dressed by the 
hammer resembles a light granite. and is conse- 
quently used for trimming brick houses, The 
cream-colored limestone of the Paris basin is very 
soft at first,and would be esteemed by a green 
hand unfit for any . but it hardens when 
dressed, and the most delicate work can be done, 
the ens ie nee chip the work in other 
stones being hae een The Topeka stone, 
now much from Kansas, possesses the same 
valuable property It can be sawed like wood in 
any shape. The limestones that are most valued, 
however, in this country, come from Dayton, Ohio ; 
= are greatly used by Cincinnati builders. In 
Chicago the favorite limestone isthe Athens, be- 
fore mentioned, from Northern Illinois. These 


were deposited by the great seas of the Niagara 
period logy. . 
The lig stones come from the Ohio, and 


belong to the lower carboniferous. A medium 
between the two in color comes*from Amherst 


’ 
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Both are excellent as resisting fire. Many of the 
finest buildings in Cincinnati are built of the 
Waverley sundstone of alight dove color, Other 
rich stones are the St. Genevieve from Missouri, 
straw-colored and finely grained. All these stones 
will stand a greater pressure than is ever demanded 
of them, 50,000 pounds tu the square foot being, 
perhaps, the maximum. The pillars of All Saints’ 
Church at Angiers sustain «a )ressure of 86,000 
pounds to the square fot, and the columns of the 
Pantheon 6,000 pounds. 
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LIVERPOOL ENGINEERING SOCIETY. 


The twelfth meeting of the session was held on 
Wednesday evening at the Royal Institution, 
Colquitt street, at 8 o’clock, Mr. A. J. Maginnis, 
Vice-pies.dent, in the chair. A paper on * Tides 
and ‘Lidal Seour” by Joseph Boult, +» Was read 
by the author. In the first part, the author pointed 
out that the equilibrium theory of the genesis of 
tides had been found. unsatisfactory by Dr. 
Whewell, Sir W. Thomson, and other investi- 
gators. ‘That theory assumes the generation of a 
great tidal wave in the Indian Ocean, which travell 
ing westward produced the phenomena of tida- 
action upon each coast in its progress. It was sug- 
gested this assumption involvid the idea of spas- 


modic action, which, if it existed, would propagate ne 


concentrical waves, like the ripples produced by 
dropping astone into smooth water. It was alsosug- 
gested that, as the lunar and colar attraction and 
the earth’s gravity acted in opposite directions— 
pa' ticles on the earth’s surface being drawn to- 
ward its center and toward the moon and sun—the 
amvunt of tree centrifugal force would vary with 
the relative position of sun, mvon and earth ; its 
greatest development being when the sun and 
moon were in conjunction or in opposition, at 
which relations tidai action is greatest. Thus the 
genesis of tides, instead of being spasmodic and 
wave-like, is covtinuous, acting upon each 
meridian in turn. It was further suggested that 
anomalous tidal action may arise trom two 
causes. 1st. From the greater development of 
centrifugal force at the equator, where the 
velocity of the earth’s surface is greatest, than 
towards the ples, where that velocity ey 
disappears, the poles being stationary. . From 
the tendency of the equatorial excess to off 
towards the poles. A third cause is to he found in 
obstructions arising from tue configuration of the 
earth adjacent to tidal water, which produces re- 
tardation. That the furce so diverted found in the 
Arctic and Antarctic frozen seas, accumulating 
chambers, in which the parts arriving from the 
Atlantic and Pacific were combined. and escaping, 
returned towards the equatur, on the line of least re- 
sistance. Thus might be explained the fact by 
which Whewell was so lexed, viz., that in the 
North Atlantic the tides on the west coast of 
Europe are subsequent to or later than those of the 
same age on the east coast of America. In the 
second part attention is drawn to the great im- 
rovements which have been accomplished in the 
bors of Dublin, Glasgow, Perth, Preston and 
the Tyne through the removal of obstructions to 
the passage of tidal force. The treatment had 
varied with local conditions, but the general prin- 
ciple was to reduce the bed of the river to a gentle 
slope at a considerable depth, and to increase or 
diminish the breadth of the channel. Thus the 
velocity of flood had been rendered more uniform, 
and on the whole increased, and more time se- 
cured for the discharge of the upland waters at a 
more uniform rate, upland water being the most 
efficient natural agent for deepening and main- 
taining the channel. Most of the improvement re- 
ferred to was, however, to be ascribed to con- 
tinual dredging. including in that term every 
artificial method by which those channels were 
deepened and widened: and dredging was essential 
to the maintenance of the channels. notwithstand- 
ing the invaluable assistance given by tidal force. 
‘rhe vice-president announced that the author 
would read the second part of his paper at the 
next meeting of the Society, which would be held 
on the 23d —— — = er eee take 
lace on the subject paper. paper was 
Tiustrated by numerous diagrams. 
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€@™ We solicit and are alw pinean’ te pelanaen ses 
ieuncang tiirattntavest Os may be furnished us. 








GAS AND WATER. 
Wis., bas decided on water-works. 


houses from ‘re a eee caee 
ths Hide Fork eoter-werbn in Pullman, IL, A Youngstown (0.) dispatch, dated Nov. 20, states ' cost of the undertaking. 


Fort Dodge, Ia , bas ed the water-works just ‘that the contract for all the unlet work on the Pitts- 
finished at that place. rom ; . Youngstown & Chicago Ruilroad, trom Newcastle 
Five Wells have been sunk at Blissville to increase * Pittsburgh, was let on Thursday to one of the heavi- 


Long Island City’s water supply. They are expected ¢St firms in the United States. 
to vied 2,000,000 Sees, The Soseumh supply Mr. Horace J. Beemer, who bas been awarded the 
is 1,500,000, 


contrect for the ee cere iu Hy comple- 
‘Lit begun in Vincen Ind., is likely to ‘tion of Sec ion 22 and of t eliand caval eularge- 
om =, soniaie cannon’ from ving ‘te hed mie ment, kas deposited the nece sary 5 percent with tne 
on the ground that the city debt bas reached its limit, eovernment. It wil amount to sometbiug like three- 
and no new bonds can be issued. quarters qf a million dollars. 


Com ‘ considerable | _ The plxns for a large freight shed to be erected hy the 
jpiatyeaeaataeaeaentions Lat. toasystem Arrow Shipping Company, of Newcastle-on-Tyne, Eng- 
of water-works created by the city of Eau Claire, Wis. land, on the new pier. No. 56 North River, bave been 
Failing in that end, the company determined to estab- filed at the Bureau of Inspection of Buildings. The 
lish water-works of its own. . structure will be 75 by 480 ft. in dimensions and will 

The Owego Water-Works Company, of Owego, N cost $25,000. It will be built of wood and cor:ugated 
Y.. have just put in a | new Dean pump with con- | f°" ut 
dg@nsing attachment, for rpose of supplying the| A meeting of residents of Washington Heights, Fort 
village in case of failure of the reservoir. t, about | Washington and Inwoud was beld on Thursoay night 

1,000. to adupt measures for improving the foot-bridge at 

The flooded coal mine at Streator is estimated to con- | 155th street, for hastening the construction of the pro- 
tain 300,000,000 barrels of water, and the present | posed suspension bridge north of High Bridge. and of a 
pumping facilities will require 450 days to remove it. It | surf ce reilroad on Tenth avenue frum Ma .hattanville 
is , however, to cus a tunnel from Vermillion | to High Bridge and beyond. 
River to the mine, which would soon drain it. 


The New Haven Water Company is considering a pro- BRIDGES. 
posed new contract with the city. Gov. English said,| Bridges are to be built over the Fox River, Ill, at 
- 8 moa omens ans the peers — ae Yorkville and Bristol. 
bigh at 80, an im company should spend at! The Erie Railroad Company has spent over $20,000 
least $500,000 in improving the works, which have been | i, strengthening and protecting the mason work of 
lected because of the uncertainty of the city’s action. | portage Bridge. 
A. Rew source of cuppty and larger mains are needed. The St. Paul, Minneapolis & Manitoba Railway Com- 
The en r employed by the city of Lincoln, Neb., | pany has decided upon the construction of a bridge 
to examine the practicability of large wells to supply | goross the Mississippi at Minneapolis, 
= Sy BO in depths ae go oon, one < 4 An appropriation of $2,500, has lately been made in 
would afford ample supply fot all purposes, The en-| Binghamton to built a foot bridge at the foot of Ex- 
gineer estimates that toe caxire cost of water-works, in- change st. The work will probably be deferred until 
cluding 12 miles of maiv, at from $94,000 to $100,000. spring in hopes of being able to increase the amount. 


A dispatch from Ottawa», Canada, states that applica- 
f Fes Tar eelpeoennyy > wed by SS tions ies been made to Pai homens for a charter tor a 
"i . i e St. » iver, N 
the cause of the foul odor and taste of the Boston water, drawbridas sorces the Bt. Crax River, teww. on New 
is known to bave existed in the Hartford water supply, 
and masses of it have been found genes in the pi 
and adhering so closely that they could not be pulled 
off, are they could be scraped away. It remains to 
be seen if this is the true and only cause of the — 
trouble, and if it is, it is hard to see how the flushing 
can wholly cure the evil, since what cannot be pulled 
off will hardly wash away under the pressure of any 
current that can be produced. Any matter sufficiently 
disorganized to have lost its hold on the pipe can of 
course be removed in this way, and thus an improve- 
ment can be made, evenif the trouble is not wholly 
eradicated.— Hurtford Post. 


FRESH-WATER Sponces.—In the course of an inter- 
view with a Boston Advertiser reporter, Prof. Hyatt, 
while considering the subject of fresh-water sponge, the 
supposed cause of the bad taste and odor in the Bcston 
water supply, said: ‘‘ Fres’:-water pane are fouud 
in the ponds of New England and as far north as 
Canada, They are an annual product of growth, and 
flourish in this region during the summer months and 
somewhat late in the fall, but perish, and 
their substance decays as the cold weather 
comes on. Contrary to the opinion for- 
merly held by writers on natural history, the sponge 
belongs to the class of animal life Tne explanation of 
the non-discovery of these sponges in examinations 
made on former occasions when the water supplied to 
the city had been bad, is doubtless in the circumstance 
that the examinations were made after disintegration 
and decomposition had taken place. The annual growth 
is maintained = deposit of seed bodies, which re- 
main in the water or upon tre bottom during the cold 
season. The substance of the fresh-water sponge is 
much less dense than that of the spo of commerce. 
It is of the softest tissue, and d to a pery 
film. These sponge ofronths are not found ir all 
fresh-water ponds. here it abounds the water is 
more or less nauseous and unfit to drink. Being 
an animal, the gains is sustenance and growth 
by feeding, and for its food both m 
animals and 


































Brunswick and the State of Maine ; and also for an act 
to incorporate “ fhe ——- Peninsular Briige Com- 
pany,” to build and work a bridge for railway and 
other purposes across Nia River at or near the vil- 
lage of Queenstoa, with the usual powers. 

The Chica 7 Council has directed the Commis- 
sioner of Public Works to prepare and stbmit to the 
Council an estimate for the construction of a bridge at 
Taylor street. [tis proposed to include the amount im the 
estimate for 1 The estima.ed fizures are as foll »ws: 
For substructure, including approaches, engineering, 
etc , 825,000; wrought-iron bridge, $16,500; overeat 
16,000 cubic yards at 30 cents per yard, $4,800; 2 642 
square feet of land to widen the river, at $2.50 per 
square foot, $54,105; 560 line | feet of dock at $10 per 
foot, $5,500—making a total cost of $105,905. ‘ihe 
above estimate incl trestlework for approaches, us 
it is assumed that the railroads will, in the near future, 
require substantial viaducts over their tracks. 

Notice is given that application will be made to the 
Legislature of the State of New York, at its next ses- 
sion, for an act to incorporate a eneeny with power 
to construct and maintain a biid or railroad pur- 
poses, over the river St. Lawrence, between the village 
of Waddington and some pomt on the Canada shore, to 
be operated in connection with a raisrosd to be con- 
structed from Ottawa, Canada, through Waddington, 
N. Y., to a connection with the Adirondack Railroad, 
at Canton, N. Y.; said company to be known as the 
Ottawa, Waddington & New York Railway and Bridge 
Company. James REDINGTON, 
Attorney for Applicants. 
WappinoTon, Nov. 3, 1881, 

The Ottawa Free Press, in an article on the Ottawa, 
Waddington & New York ee after a 
the article published in the Plaindecler some w ago 
a para pling Ottawa as the great central 
point of railroad trade for the Dominion, says: 

“The O., W. & N. Y. Railway is jected with a 
view to tavping this great trade, oul. laten 45 miles 
ic | Shorter from Ottawa to New York than by any other 


route, it fairly claims the attention of capitalists and 
business men on both sides of the boundary. The pre- 
liminary survey shows exceptional facilities for railway 
constr. ction, and the site chosen for bridging the St. 
Lawrence is said to be the best along its course above 
Montreal. The line has many things to recommend it, 
pact and we a the gentlemen who have taken it in hand 
will push forward their enterprise, for it is bound to be 

might lie in the water. These -like | # Success. 
them 3 or 4 ir. in 
” Prof 


of ’ 
though most of them were much shorter. ‘essor 
Hyatt has seen them of 18 or 20 in. length. " 


——~0ee ——_ 


STREETS, DRAINAGE, ETC. 


Montreal has appropriated $40,000 for street pavinz. 
The Decatur (Texas) Court-house, valued at $155,000, 
was burned on the 28th ult. 


—_—— 2e< — 
RIVERS AND HARBORS. 


Canadian engineers take very little stock in Mr. Shear- 
er’s plans. There is not overmuch depth of water in 
Montreal harbor now, and to cut off a portion of the 
curre it would lower it too muc!. 


SS as SOO Ue. age aes deaty 

of English engineers were to-day locking into Mr. James 

Fn. een Bre aap — sub-way over ao 
BLooMINGTON. wrence to Helen's Island. They examined 

» Ind., ge Pag om gg of z ns drove to the proposed site of the dxm, and had a 

ment civil engiecer | i locality surveying 'be|jook into the channel between St. Hi: len's 

thirty-ninth parall-l line across the continent. outs “sbote . 

“hatin eee ee of favorable to the scheme, ” and pronounce it 

t is reported that Edison is to miles ex- Le 

F le Seite Sled ame Sc. Paul i St. fea>iBie both from an engineering and financial stand 

Edison will furnish the motive power for the woof hae phe 


H)}) 
hh / 
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RAILROADS. 
The track of the a Texas & Mexican Railroad 
was completed to Cedar Hill on the 30th ult. 


It is generally understood that the Canada Pacific 
Railway workshops and locomotive works will be placed 
at Montreal. 


A Marshall (Tex.) Bepatok says that $300,000 were 
deposited there last. week for the construction of the first 
80 miles of the Sabine Pass & Texas Northern Railroad 
from Marshall southward. 


The Means tunnel, on the Elizabethtown, Lexington 
& Big Sandy Railway, is completed, opening the Chesa- 
vxeake’s all-rail connection via the Kentucky Central to 
ichmond, Va., and to Newport News, on Deep Water. 


Negotiations arein ress with the New York, Lake 
Erie & Western for the use of the Cincinnati division of 
the Toledo, Delphos & Burlington as an outlet of busi- 
ness via Dayton. Trains will probably run through 
from Dayton to Cincinnati within fifteen days. 


CoLumsvus, O., Dec. 1.—The Cleveland, Akron & Co- 
lumbus Railway Company, with $4,000,000 capital, was 
incorporated to-day by Charles J. Ganda, L. A. Russell, 
George D. Walker, Conrad Halsee and Goshorn A. 
Jones, who recently purchased the railroad at judicial 
sule. 

The passenger earnings of the Erie road for the last’ 
fiscal year amounted to a little more than $4,000,000, 
an increase of almost $1,000,000 over the year ending 
Bept. 30,1879. For this immense gain great credit 
is due Mr. J. N. Abbott, who has shown himself to he 
one of the best passenger agents in this country. 


The Denver & Rio Grande Railroad Co. bas notified the 
Stock Exchange of an issue of $5,000,000 of its capital 
stock, the entire amouut having been negotiated, we are 
informed, in London. The issue is intended for the pur- 

of extending the lines in Colorado, for laying a 
third rail between Denver and Pueblo, for making the 
necessary changes in superstructure therefor, and for 
other improvements. 

Louisville and Nashville stock touched par on Wed- 
nesday. The road is doing the oest business in its 
history, and the contract reported to have been 
made by which it allows the Chesapeake and Ohio to 
come into Louisville over the Lexington branch of the 
Louisville & Cincinnati Short Line gives the Louisville 
& Nashville Company the right to regulate the rates 
from Louisville to the seaboard cities, which will add 
greatly to the through business of the road. 


The Commissioner of the General Land Office denied 
the application of the Atlantic & Pacific Railroad Com- 

ny to be allowed to procure government surveys of 
ode along its line, in New Mexico and Arizona, by 
means of depositing the estimated cost thereof, under 
provisions of Sections 2, 401-3, Revised Statutes. Com- 
missioner McFarland holis the privilege accorded by 
those sections is confined to settlers residing in town- 
ships to be surveyed, and thut corporations are not 
** settlers” within the meaning of the statutes. 


“ The Steel Association of Ontario” is the name of a 
recent applicant for letters-patent, the hadquarters to 
be in Belleville, Ontario, ca 1 to be $700,000 in shares 
of $50 each. The promoters are chiefly from Buffalo 
and Cincionati. The object of the a is the seek- 
ing for acquiring and working iron mines in Ontario, 
the purchase of iron ore, the establishment of smeltin 
works and works for the production of steel under suc 

rocesses and patents as the company may acquire or 

ave the right to use; also for the purpose of manufac- 
turing articies from steel and also from iron, and for the 
sale of all the said products; also for the purpose of 
buying, importing and selling coal. 

All the rolling-mills for iron and steel! rails have con- 
tracts ahead to an extent that will require their utmost 
power of production for several months running. Asa 
consequence, prices have materially advanced. From 

resent indications, based upon actual contracts made 
for future delivery of all kinds of railrvad supplies, 
there may be more miles of railroad constructed in 
1882 than during the year now drawing to a close, 
which will show more miles of new railroad construct- 
ed than before since 1871. The Union Pacific road 
needs many new locomotives at once, and can make con- 
tracts fer delivery no earlier than in 1883. 

Cost or RunNING TRains.—The annual report of the 
working of English railways gives the following items 
in regard to cost per train mile of all ns run.in 





1880, as compared with the year before. The figures 
given are reduced to cents in American money : 
ecourt. 1880. 1879. 
Maintenance of way. ....-.....-.-.+- 11.55 12.12 
Locomotive power,..... 0 ----+ se+-++ 5.45 15.56 
Rolling stock... ........---0-0e0 eee eeee 5.76 5.52 
CC OXPENSES. ..... ccc cee cece cree es 19.19 19.78 
General charges........... --..seeeees 2.72 2.77 
Rates and taxes..........-- cengaeee, Oe 3 09 
Government duty..... ..... . ..-..... 1.48 1.52 
Personal eae 47 °-= 
Dam: to Des ckede- ch dienes eens 3 ; 
coal aee parliamentary........-..- 0.53 . 0.44 
Miscellaneous. .... .....--- 114 + 1.14 
en ee 61.58. 62.74 
The Supervisors of Tioga County, N. Y., are contem- 


lating building a new jailand residence for the Sheriff 
fn connection wilt it, to be located at Owego. Plans 
will be submitted shortly. The Owego Times of the 
24th inst. says: ‘‘ We are pleased -to learn that the 
Supervisors generally are in favor of a new jail. The 


bettered. It is central, 7 ae secluded, ~ 
the count esses a or pu ie 
taaterial ot which the structure will be built is not, as ye 
decided upon, nor has the plan, as yet, been definitely 
fixed upon. The principal difficulty with the present 
shell is partly in the material, partly in the want of 


| Company, capital $100,000, 


| Warren. 
| between Middletown and 


old site is likely to be chosen ; indeed, it could not be| The Guideau Springs 





ENGINEERING NEWS. 








| ventilation, tut specially in the total want of sewerage. 
| It is impossible to keep it smelling properly. But now 
| that we have got water, a good sewer should be. con- 
| structed into the 
| bri The parties owning along this route 
| would gladly bear their part in expenses of such a 
| public convenience.” 


On the 23d ult. the Texas Southern Trunk Line Rail- 


road Company and Telegraph and vess Com 
filed articles of Senoipeneaee ws the oftine of the ; 
tary of State of Texas. The scheme comprises a em 


of local connections, embracing in all something in the 
neighborhood of 1,300 miles of railroad of narrow 
gauge, It is desi to control the trade of the State 
in the direction of Texas gulf ports. The following ex- 
tract from the charter shows the route: ‘‘ The 

from which said Texas Southern Trunk Line road 


paper and Telegraph and Express Company shall 








Deo. 3, 1881. 


sig iene reset Ree eter xeon 
Ss an. e 
the Missouri River, in the 


nna River at or near the | County of Saline, Mo., to the west line of the State of 


with a branch to Dodge City 

to be 600 miles. The company’s uarters 

be at Oswego, Kan. ‘The capital stock of com 

ny is $15,000,000, The Directors are: A. A. Harris, 

ort B. F. Hobart, C. M. Condon, F. A. Bitters 
and C. B. rry, of Oswego. 


the estimate 





CONTRACTING, MISCELLANEOUS, ETC. 

Plans are now being drafted for the Central Building 
of the Topeka, Kan., State House. 

The time for receiving bids for the Austin, Texas, new 
capitol has been extended to Jan. 1 next. Chicago 
parties are in the fleld bidding for the work. 


constructed and operated is Galveston, in 
Galvesto County, d Houston, Harris The Bryan (Texas) County commissioners have decide: 
County, : eee 4 fe = and | to build a bridge over or Weenie River, to improve 


and running through Mon ey 
Grimes counties, to or near Madisonville, 
Madison County ; to or near Centerville, in Leon County ; 
to or near Fai 
Corsicana, in Navarro Coun 
in Ellis County ; to Fort 

through Parker County, w 
and through Clay County; to or near San Thomas, in 
Archer County, with a branch from or near Centerville 
in Leon County; to or near Groesbeeck, in Lime 
stone County; to or near Waco, in McLennan 
County; to or near Meridian, in Bosque County; to 
or near Stevenville, in Erath County; to Eastland, in 
Eastland County; to or near pecahenritg, in Stevens 
County; to or near Cam r, in Throckmorton 
County, with a branch i in 
County; to or near Kaufman, in Kaufman Coun 
Greenville, in Hunt county; to or near Cooper, in 
County ; in Lamar Coun 


; to or near 


ita 


eld, in Freestone County; to or near | council reported 
axahachie, | a loan of Pr 
orth, in Tarrant County; | four months. 


ise County, Jack County; to| ‘The contract for the branch of seven miles to connect 


»| Lindsay, has been let to Geo. W 
~ | work is to be completed by the Ist of September, 1882. 


Navarro| The ci 


ty; also a branch from | house, 


in | the public highways, and to build a new poor-house. 


The Finance Committee of the Indianapolis, Ind., 
the city treasury bankrupted,and tha‘ 
0,000 was necessary to tide over the next 


the Toronto & Nipissing and the Whitby, Port Perry & 
heeler, M. P. The 


Contracts for all the pea the Gulf, Colorado & 
Santa Fe Railroad between Lampasas and Copperas 
Cave, Texas, are now let. Jones & Cleod, Richer & 
Evans, have the contract for the first ten miles. 


ty of Binghamton has just appropriated $4,800 


, to| for the purchase of a site on Canal street known as the 


Paige preoerty. to erect a military armory and store 


be used by the 20th separate company, N. Y. 


to Fart y 
Greenville, in Hunt County, to Bonham, in Fannin |S. N. G., of that city. 


County, and a branch from or near Waxahachie, in 
Ellis County, to in Dallas County: also a 
branch from Aurora, in Wise County, 
near Denton, in Denton County, and-with branches from 
or near Denton to Sherman, in Grayson County, 
Gainesville, in Cooke County; alsoa branch from the 
main line, in Montgomery nty, th h Liberty and 
Polk counties, to or near Woodville, in ‘Pyler County ; 
also a branch from the main line, in ey 
County, to or near Hempstead, in Waller oty, 
through Austin County; to or near La Grange, in Fay- 
ette County; toornear Bastrop, in Bastrop Coun 


. 
, 


to or | time it is expected there will 


The Dominion Government expect that the Canada 
Pacific Railway will be anent in 1890, at which 
a suffic'ent surplus of 

funds on band to discharge the government’s obliga- 


and | tions on the road. 


The New York, Indiana & Western Construction 
Company, capital $1,500,000, with the object of fur- 
nishing material to build railroads, has been incorpora- 
ted at Indianapolis. A. J. Hodder, James T. Brady and 
F. V. Perrin, of New York, are directors. 


A massive marine railway, 650 feet long and 50 feet 


throngh Travis County, to the intersection of wide, and capacle of hauling out a 1,500-ton vessel, has 


Austin & Northwestern Railroad, at or near Round | just been 


Fair Haven, Conn, It is to be 


at 
Rock, in Williamson County; to or near Georgetown, in | put up at “Cadipeachy City, Mantes, and the cost of its 
Williamson County; to pty he Belton, in Bell County ; | construction erection there will be nearly $500,000, 


to Waco, in McLennan County; also a branch from or} The enterprisin 
near Bastrop, in Bastrop County; to or near Lock-| Bath, N. Y., have 


hart, in Caldwell County; to or near Sa 
in Hays Coun 
Lockhart, Caldwe' 


n Marcos, 


Bexar County; to or near Boerne, in Kendall County; 
to or near Kerrville, in Kerr County; with a branch 
from or near Boerne, in Kendall County, to or near 
Fredericksburg, in Gillespie County, and Mason, i 


Mason County, at the intersection of the Austin & 
Northwestern Railroad. The main line and branches to <n uf 


be constructed along the most tical and expedient 
route in the connties aforesaid.” The principal business 
office shall be established in Houston, with branch 
offices in Galveston and Austin. The capital stock is 
$15,000,000, at $100 per share. 

—— oe 


WEW PROJECTS. 


The Painesville Water and Steam Heating Co., of | after. 


Painesville, O.: capital $200,000 


The Edison Company for Isolated hting, with a 
capital of $500,000, has filed articles of incorporation 
in Albany. 


The articles of incorporation have been filed in Albany | Dauzats, chief engineer of the Suez 


D | has a some Gene 


firm,of Brentnall & McDonald, of 
contracts for masonry un the line 
of the New York, Lackawanna & Western Railroad. 


; also a branch from or_near|The new bridge masonry over the Chenango River at 
1 County; to or near New Braun-| Binghamton, and the masonry at Sarona and Liberty, 
fels, in Comal County; to or near San Antonio, in| was constructed by this firm. 


by 
A contractor who has a claim of $150,000 proved up 
against the Indiana, Bloomington & Western Railroad. 
for ing and tying the line from Clinton to Havana, 
been working in a lumber yard 
a month. He wrecked a cumfort- 
une in executing the contract.—-Chicago Times. 
8 n Bay Canal (Wis.) is finished. Cost, $700,- 
000, . Jesse Spalding is President; Gen. W. E. 
Strong, Vice-President and Treasurer of the Canal Com- 
pany; O. Green is the contractor, and W. F. Cas- 
grain is the chief engineer. The Pa a ee that 
the canal will afford an avenue for passage of 
vessels aggregating one million tonnage annually here- 


PaNnaMA; Nov. 16.—Canal work along the line ap- 
rs to have been suspended since the death of Mr. 


chet. Surveys are . Mr. Hersent, of 
the contracting firm of eceerenes & Hersent, and Mr. 
Canal, are on the 


f the Santa Martha Railroad Com with a capital | Way to the isthmus to put the work in shape and com- 
of $2 500,000; the road to be built in the United States jete the organization by Mr. Blanchet, which, it 
of Colombia. understood, was 


Port Hope intends making application to the Ontario | N& engineers and 


generally a ed by the consult- 
others in Serie 


Legislature for power to make an additional issue of de-| _ Some five hundred 640-acre land certificates, in the 


bentures for the of encouragi 
ment of new manufactories, and for the 
sion of the water. works, 


The Millbank, Kibby & Tower City Railroad Com- 

ny has been organized in ;, capital $200,000, 
The ppg proposes to build a railroad from Tower 
City to Millbenk, where a junction will be made with 
the Chicago, Milwaukee & St. Paul Railway. 

A charter has been granted to the Ohio River & 
Lake Erie Railroad Company, which a to build 
a line from the vicinity of Sharpsville, Mercer County, 
to Girard, Erie County. It is to be 60 miles in length. 
The capital stock is $3,000,000. 


The Middletown, Lebanon & Cincinnati Railroad | a deep ravine, At the 

L. Brisch, Jobn red ie 

F roc 
Middle- 


H. P. Clough, C. H. Wardlow, 
pm aggre shuicaenr dee with offices at 
town, ng t 

fe is understood 


Railroad Co 

_ charter with aes. 'y of 
company peceeee a 

City, Cow , wa ee 
to Bodge City, Kan ledge ot the line will 
about The capital is 
Guideau Springs will be the headquarters of the 


treache 
the counties of Butler and | while the lower material is 
that this is to be a local line | down the ravine. 
Lebanon. carried n 


ng the establish- | bands of the surveyor of Pecos county, Texas, were se- 
further exten 


to 
orado & Santa Fe Railway Company, 
were located in the Pecos land district, cot Me ‘Thom. 
son claims that the surveyor’s ater for survey and 
locating fees are about $6,000 more than the law allows. 
The certifi cover, for owners and the school fund, 
640,000 acres of land. ; 


pile f 
rous mass of earth has caused 


Dec. 10,° 1881. 


ENGINEERING NEWS 495 


———aaaoaoaoaoaoaoaoaoaoaanBaEaEeaeEeaeaEaEaEaaaaaoaeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeEeEeeeeeeeeEEE 


EXNGINEERING NeEws. 


Tribune Building, New York City. 

















SATURDAY, DEC. 10, 1881. 


At the meeting of the American Society on 
Wednesday evening, Mr. Ashbel Welsh occupied 
the chair, and there was a very full attendance of 
members. A committee on arrangements for the 
coming annual meeting in January was appointed, 
and it is expected that the meeting will extend 
over two days and prove very interesting and val- 
uable to the attending members. 

_ SO oO" 

WE offer for every new subscription sent to us, 
with the money, a cash premium of one dollar, or 
books to the value of one dollar and fifty cents, and 
we prepay the postage on the books. If our read- 
ers will carefully review the past volume of En- 
GINEERING News they will realize what a vast 
amount of information of value to engineers 
and contractors has been laid before them during 
the year. Can a more newsy class journal be 
named? 














—_——_—-. 

ONLY a few weeks of the present year remain, 
and we must again urge upon subscribers the ne- 
cessity of securing back numbers while they can. 
Of some numbers we are entirely out, and it is 
useless to attempt to replace them; of such as are 
still on hand, we will fill orders while they last. 
After the close of the volume we will, without 
further notice, sell the remaining numbers as old 
paper; after which further chances for any part of 


this volume will be lost. 
——__ 


OF the original edition of Prof. Chas. E, Greene’s 
“Graphical Analysis of Bridge. Trusses,“ a work 
whose popularity has been steadily on the increase, 
there remain 110 copies. Last week we bought the 
entire lot and now offer them as an inducement 
for book buying, or for new subscribers. It is 
hardly necessary at this day and date, to specify 
the merits of this work, the enlarged edition of 
which is the very best selling book (at $2.50), on 
bridge construction now in-the market. We will 
give one copy of the old edition for $1.25 cash, for 
one new subscriber, or free to the purchaser of 
three dollars worth of other_books. 

——so-—-——- 


ORDERS FOR BINDING volumes of ENGINEERING 
News will net be taken at this season of the year. 
In the holiday months and until well into the en- 
suing year, every available foot of storage room 
of the best binderies is occupied; from floor to roof 
unbound literature is packed away, much of it 
without insurance, and to the unaccustomed ob- 
server, in extricable confusion from which it migix: 
apparently never be rescued. As the summer 
months approach there is a better chance in job 
work, at better prices, and with a reasonable chance 
for completion. About May next we will take 
such orders for binding as may be sent us. 

—_—_———s oo 


WE are indebted to the Indianapolis News for the 
correction of a paragraph which appeared in our 
last issue under the head of “ Miscellaneous,” and 
hasten to assure our readers that as a piece of 
news it appeared in a paper published so much 
nearer to Indianapolis than ourselves that we 
incautiously accepted it as something worth know- 
ing. The fact of the city borrowing a certain sum 
of money to meet its exp should have been 
sufficient evidence to one living in New York that 
the term bankrupt was scarcely applicable 


se ee ve 
o ¥ ~~ 


in the ence to principles of construction on railroads, .to 


premises ; and such reparation for its use as is | be delivered and discussed at their annual meeting 
afforded by this apology is cheerfully rendered. —nine were present. mes 

Now with all due deference to the better judg- 
ment of the Chief Engineer, we should say that 
this was a step in the wrong direction. Let your 
road masters read as much as they can find time 
for from their most important daily duties on the 
road ; but for Heaven's sake, do not stimulate or 
encourage a taste for writing. 

It is the tendency of the day, and a most un- 
fortunate one, to rush into print with matters 
so purely practical that the truly practical man 
would find it extremely difficult in putting them 
on paper. We have known road masters, and 
road masters whom we could ill spare, 
who would be incapacitated for their real 
duties while in the throes of birth of such 
productions; and, we must confess, that we should 
travel with some misgivings of safety on a road 
where we knew the road masters (as we under- 
stand their duties) were encouraged to strive for 
excellence in the preparation of written reports. 
The emulation thus incited might improve their 
style of composition, but it might be at the expense 
of other and more valuable improvement of their 
time in their responsible sphere of duty. 

————= a ———_ 


THE AMERICAN IRON MARKETS point in the di- 
rection of higher prices. With a few exceptions 
thereis less probability of importations than for 
months. The cause is found in the steady npward 
tendency of the British markets. The occasion 
for this favorable condition is in a steadily im- 
proving continental and colonial demand, which 
absorbs current production and piles up orders for 
future execution. Foreign productive capacity is 
barely equal todemand. Enormous public works 
are projected on the continent; railway building 
on a large scale has been undertaken; the same is 
true of several of the British dependencies, notably 
Australiaand Canada. Local requirements have as- 
sumed formidable proportions, and inquir- 
ies are pouring in for 1882. The activity in 
iron making is phenomenal. The efforts being 
made to meet the demand are on a scale of magni- 
tude which requires only the, factor of time to 
equalize supply and demand. ere is no absolute 
scarcity in any department, but consumers felt it 
necessary to secure themselves by orders extending 
from two to twelve months ahead. 

Prices are as high as it is safe for them to go 
without a further advance abroad. Very recent 
cablegrams point out the probability of such an 
advance, Still, it is not safe to rely on appearances. 
The British market takes very sudden changes, 
and that, too, without warning.. Importers are 
still negotiating for supplies of bar iron, sheet 
blooms, plate and rails, new and old, but with 
very indifferent success, because of the firmness 
of prices abroad, the high ocean rates and the 
scarcity of material. 

Within a few days large contracts have been 
placed for Bessemer, pig and blooms. Southwestern 
buyers have placed orders for steel rails. German 
makers have been applied to because of the over- 
sold condition of British markets. Our steel rail 
mills are accepting a few orders at $60. The iron 
mills expect to turn on to steel blooms and thus, in 
a@ measure, compensate for the lack of converter 
capacity. It is evident that much of the consump- 
tive demand which must be met before June will 
be obliged to seek European sources. A higher 
range of prices is quite probable. English mills 
are sold through the winter. 

The rolling-mills are unable to meet all the de 
mand presented. New boiling furnaces are being 
erected in a score of mills. Works making roll- 
ing-mil] machinery are crowded with orders. The 
rolling-mil! capacity will be very largely increased 
during the winter: Prices of iron are as follows: 
For finished, 2.6@3c., accorJing to mill; structural 




































































Our Book TRADE grows appreciably every suc- 
ceeding day. No other bookseller in the United 
States is offering such inducements to buyers as 
weare, The Weale’s series that we are giving 
away is not a collection of second-hand mutilated 
volumes, but it is the second largest and best stock 
of those popular works on this side of the Atlantic. 
We are daily filling the orders of booksellers from 
all over the country for them, and at regular 
trade rates. The best volumes are rapidly being 
taken, and with the renewal of subscriptions the 
stock will be pretty well thinned out by the ad- 
ditional orders for books. We advise intend- 
ing book buyers to lose no time in sending 
us their orders if they would secure the advantage 
of our present offer of free books. 

Se ee 

As a very fairindication of the activity in all 
kinds of surveying operations, and especially in 
railroads, the following items from the bashful 
and silent Heller, of Messrs. Heller & Brightly, 
are offered : 


‘*We found 33 North seventh street too snfall for 
us;wetherefore purchased the four-story building at 
the southeast corner of Ridge Avenue and Spring 
Garcen streets, making special arrangements for 
the delicate operations of graduating and adjust- 
ing of field instruments. As to business proper, 
the railroad boom has struck us badly, the Mexican 
railroad surveys especially almost devouring field 
instruments;:we having literally sent them instru- 
ments for the last eighteen months by the hundred. 
Last January we had orders on our books for 310 
transits and levels, and had refused more orders 
than we had accepted. We were therefore com- 
pelled to issue a notice that we could not accept 
any more orders for some months; in June we again 
put forth a similar notice, and the same state of 
affairs exists at the present time, our unfilled orders 
to-day (Dec. 7, 1881) amounting to 180 transits and 
levels.” 

—_—_—~2o -— 

As the season for renewal of subscriptions comes 
on, inquiries as to the rates of clubbing with other 
journals begin to be made. In reply we beg leave 
to state that we will pursue the same liberal policy 
that has always characterized the financial man- 
agement of ENGINEERING News. We will give to 
our subscribers all the discount allowed to us by 
other publishers, less five cents on each sub- 
scription, which we use to cover the expenses 
of attending to ‘the business. The Harpers’ 
and Century Company’s publications will be 
the same as heretofore, and the increasing excel- 
lence of these magazines are too well known to 
need our indorsement. On class publications we 
must await the bills of the publishers ; the average 
discount is 20 per cent. on new subscriptions ; the 
Sanitary Engineer is 10 per cent.; the discount on 
renewals of the Railroad Gazette will hardly pay 
the cost of. transmitting it, and the publishers are 
very loth indeed to accept renewals through out- 
side parties, The best we can do is to do .the best 
we can, which, as our patrons are well aware, is 
the principle upon which we are striving to serve 
them now and always. 

WE notice in the Railway Age what the editor 
calls “‘an admirable method of developing in- 
formation and directing: thought to matters 
which may have attracted little consideration,” 
viz., an order issued by the Chief Engineer of the 
N. Y.. P. & O. Railroad, requiring each of the 
road masters on that road tu have a written re- 
port, or answerto three of seventeen questions, 
«n practical matters connected with their daily 
duties, embracing their individual views in -refer- 
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iron, 8@38\4c. to 4@4\4c.; plate iron, 3ijc. These 
quotations are generally adhered to. Railroad, 
ship, engine end car builders have entered into 
spring contracts during the past ten days in both 
Eastern and Western mills for large supplies of 
iron. 

The enormous consumption raises apprehensions 
that productive capacity will be unequal to the 
demand, but these fears have very slender founda” 
tion when we survey the entire field. A temporary 
advance is possible, in fact probable, due to the 
disappointment, and a happy one to many, of 
heavy iron and steel importations. Foreign sup- 
plies on a large scale were somewhat confidently 
looked for. They did not come, nor will not, ard 
hence the present strong upward tendency in 
prices. But productive enterprise is expanding 
capacity at a rate never before known to the iron 
trade. Ore and fuel wiil be cheapened by the 
development of mines and increase of transporta- 
tion facilities. Hence, consumers should take no 
alarm at any sudden spurt in prices. 
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SEWERAGE OF AMERICAN 
TOWNS.* 





CITIES AND 


As may be expected in this document [referring 
to Mr. Rawlinson’s ‘‘Suggestions”], the latter 
engineer, with proper professional discretion, does 
not take sides with either of the so-called rival 
systems, nor even mention them as such. On 
page 3 of the ‘‘Suggestions” he says, very prop- 
erly: ‘‘That main sewers must not be of capacity 
to contain flood water, as such floods should be 
passed over the surface, or by special channels,” 
and ‘‘in large towns there may be exceptions, as 
in London, where flood-water overflow channels 
may have to be formed.” The observance of this 
obvious principle is precisely the cause of the 
complaints in the working of the Providence and 
Brooklyn system of sewers, with the failure of the 
authorities to provide the needed storm overflows ; 
it having formed no part of the original scheme of 
sewering these cities to provide in the sewers 
proper for the excessive storms which visit the 
coast at intervals, and at the epochs of high tide. 

Again, on page 7 of Mr. Rawlinson’s “‘ Sugges- 
tions,” he states that duplicate systems of sewers 
are seldom required, and then proceeds to show 
‘that if constructed, they would lead to compli- 
cations tending to defeat the proposed uses.” And 
while we may have been in error, nothing to which 
we have had access favors the idea that Mr. Raw- 
linson has ever been the advocate of the separate 
system, but as Mr. Latrobe states, he undoubtedly 
“ recognized its claims to intelligent considera- 
tion.” Mr. L. further truly states ‘‘that the 
prevalence of the combined system does not grow 
out of an original design, having in view the best 
system it was possible to devise, but to the relief 
of already existing systems of combined sewers, 
which had become nuisances.” 

After describing the Memphis system of small 
pipe mains, a population of 35,000, with twenty 
miles of sewer, with flushing tanks at the heads 
ot the branches one hundred and twenty-five in 
number (the latter machines, by the way, paying 
a royalty of near twenty-five per cent. on the cost), 
he states that ‘the storm water,can safely be left 
to take care of itself.” And. here we would 
say, in passing, that however admirable this dis- 
posal of the rain water might be in an.unpaved 
city of the size, shape and character of subsoil of 
Memphis, it would prove an intolerable nuisance 
on the crowded Northern paved thoroughfares, and 
impervious subsoil of many of our cities. 

The defects in the working of the Memphis sys- 
tem are then adverted to, but with an obvious Jean- 
ing toward a charitable construction of their de- 
fects, as when he states that the population used 
about double the amount of water originally esti- 
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mated for, ‘‘ which filled the mains and occasioned 
a backing up of the sewage in the lower part of 
the city,” and adds, ‘‘this fault of course was 
not incident, at all, to the system, but was an over- 
sight in proportioning the mains, and would not 
be felt during an ordinary winter.” If the mains 
are not liable to being choked or overcharged in 
the extension of ‘the separate system, we have 
been greatly in error, and when convinced of it 
shall hasten to rectify it, but the fact of the actual 
consumption of water exceeding the estimated 
consumption,.as shown in this case, and through 
this excess the sewage was backed into the houses, 
shows p clearly that the system offers no bet- 
ter compensation for irregularities of flow, so 
likely to arise in our growing cities, than is offered 
by the combined system. After satisfying himself 
of the working of the Memphis sewers, the Brook- 
lyn and Providence systems were examined, but 
the facts in all cases are not given with sufficient 
care. For instance, in alluding to the infrequency 
of the man-holes in the line of the Brooklyn sewers, 
it is stated that they are built at intervals of 
‘* five hundred feet or more,” whereas they were 
designed to be at intervals of one hundred feet, 
and except in storm sewers, or sewers of very 
large capacity, such as occur but seldom, they are 
built as desfgned, viz.; at one hundred feet inter- 
vals, and the statements of the defects in the 
working of the system are somewhat exaggerated. 
The system was designed to provide for one inch 
of rain falling in an hour. As the pavements in- 
creased in area of course such storms as exceeded 
that amount, not being provided for, have given 
occasion for complaint. 

Brooklyn, with a population of 560,000, has three 
hundred miles of sewers; about two-thirds are of 
pipe, and “the remaining third of brick, the 
largest of the latter being equivalent to a circle of 
ten feet; and with eighteen outlets into the East 
River. 

Providence, with a population of 100,000, has 
twenty-eight miles of pipe sewer, and fifteen and a 
quarter miles of brick, the largest of the latter being 
sixty-six-inch diameter, and with sixteen outlets 
into river and harbor. : 

The provision for carrying off rain-fall is the 
same in both; and the same difficulty appears, 
when,as in Brooklyn, the rain-fall occurring at high 
water, exceeds the amount to which the best judg- 
ment brought to bear on the subject has hitherto 
restricted the capacity of the sewers. 

Having taken these two cities as representing the 
best practice of the ‘“‘combined system,” the neces- 
sities of Baltimore are then considered as follows: 

Taking the population to be provided for in 
Baltimore at 500,000, with a water supply of 75 
gallons per head, he arrives at 5,000,000 cubic feet 
in twenty-four hours, and with a minimum grade 
of yony, and disregarding entirely any accession to 
the sewers of rain water from street, areas or 
roofs, provides an outfall sewer of five feet in 
diameter, and recommends the Memphis system of 
smal] sewers, restricted to the discharge solely of 
house sewage,:by which we understand in bulk, 
the water supply. 

Proceeding to determine the anticipated quality 
of this sewage, with a view to the determination 
of the suspended solids delivered daily at the out- 
let, he procured some bottles of Memphis sewage 
from the main outfall of that city for analysis, and 
finds 129 parts of solid matter in 100,000 parts by 
weight, 114 of which are in suspension, and 15 in 
solution; and as the Memphis water supply was 
taken at 40 gallons per head, and the Baltimore 
supply is estimated at 75 gallons, the extra dilution 
will be in the same proportion, and the suspended 
solids in an inverse proportion, or a total, by this 
method of computation, of 100 tons of solids daily; 

and then, subtracting the oxidizable portion, of 


about 8 per cent., he arrives at 92 tons of solids at | Meeting his friend Jones 


the outfall for twenty-four hours, 





It is true that the analysis upon which this rests 
is open to more than suspicion of its accuracy, as 
shown by the analysis of English water-closet 
town sewage, which he fairly quotes; but it 
appears that American, or rather Western sewage 
is somewhat a peculiar product, as it is stated that 
in the precious case in which the specimens were 
transported ‘‘one bottle had broken and saturated 
the sawdust, and yet there was no perceptible 
odor when the box was opened,” and yet the 
entire computation for Baltimore is predicated 
upon these samples of inodorless sewage from 
Memphis representing the average discharge from 
a population of 500,000. 

Mr. Corfield is then quoted in favor of the irri- 
gative method of utilizing sewage, but disregarding 
the varied circumstances and limited scale upon 
which sewage farms have hitherto proved at all 
successful, the system is recommended as likely 
to produce a considerable revenue to the city of 
Baltimore. Taken in connection with the provis- 
ion of three pumping stations, one of four million. 
one of six million, and oge of sixteen million gal- 
lons daily, we can only say that if the city of Bal- 
timore ever realizes one dollar -for the sale 
of her sewage, on the scale proposed, it will be 
that the experience of the past is no guide for the 
future; although, we will admit, that a certain pro- 
portion of the sewage may be found profitable—to 
the individuals using it, but not tothe city tax- 
payers—and yet this fact should by no means be 
taken as an evidence that, in a sanitary point of 
view, the system proposed may not be a success; 
but we object to holding out the profitable 
pecuniary return of the enterprise to the taxpay- 
ers as an inducement toward the introduction of 
the system. 

We quote from a scientific contemporary of the 
first standing in England as follows: 


“To dispose of sewage at a profit has been tried 
over and over again with the utmost persistency 
and at an enormous cost. The result has teen a 


the quantity to be dealt with 
where the conditions have been exceptionably 
favorable, a small profit has been made either 
by individuals, companies or towns, but all at- 
oe to get rid of the sewage of cities, and to 

for these cities even a moderate profit on 
- cost of the necessary works as well, have been 

ures.” 


The estimated cost of the proposed works is 
$3,200,000, and we give it as it appears in the re- 
port, but a million or two more or less should 
have no weight in the selection of a proper system 
for a city which has such a future as Baltimore. 

In the case of the city of Stillwater, the popu- 
lation is not stated, but the plan proposes nineteen 
and a half miles of small pipes, avowedly in imi- 
tation of Memphis, but in addition, for good rea- 
sons, viz., a hilly site, with rapid distharges, four 
miles of ‘‘ combined” sewer is added—to carry off 
the rain-fall from an inch of rain in the hour— 
making altogether about the same extent of sewer 
as in Memphis; and we notice it as an illustration 
of the possible danger of generalizing from a few 
particulars. The site would appear to be hilly and 
broken up by steep ravines, and where the effects 
of heavy rains are said to have worked mischief 
heretofore; and yet, from the presumed success of 
the Memphis scheme, the same, or similar, method 
of sewering the city is recommended, with the 
addition of a few miles of combined sewer of 
house sewage and surface water. 

We are reminded here of an atlecdote which has 
its application to hasty generalizations. The owner 
of asick horse, inquiring of a friend whom he 
knew had had a horse under treatment, ** What 
did you give your horse, Jones, when he was sick?” 
Jones answered that he ‘gave him turpentine,” 
which answer, satisfying the querist, he adminis- 
tered the same to his horse, with a fatal result. 
after, he told 
him that he had given e turpentine, “and 
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it killed him.” “So it did mine,” respoxded 
Jones. 

The sewers proposed for Elmira, in this State, 
are on the combined system, but the rain-fall for 
which the sewers are proportioned is estimated as 
one-quarter inch in an hour, to run off in three 
hours, which amounts to five cubic feet per minute 
per acre, and during eight hours of maximum 
flow, the house sewage, with water supply of 
sixty gallons per head daily, is estimated to furnish 
one-quarter cubic feet per acre per minute, but is 
not regarded as requiring any additional capacity 
in the sewers, if they are estimated as running 
but two-thirds full with the rain-fall. The popu- 
lation is assumed as reaching twenty-eight indi- 
viduals per acre, or eighteen thousand to the square 
mile. The present total population is about 


25,000. The effort is to be made here to admit no |4 


more rain into the street basins than the sewers 
can carry off. Sewers to be ventilated by perforated 
man-hole covers, and untrapped basin shoots, and 
untrapped house drain and rain-water pipes. 

(TO BE CONTINUED.) 
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BOOK NOTICE. 


‘Mills’ Directory of Boiler Owners and Steam Users 
for New York and New Jersey.” The J. N. Mills 
Publishing Company. 208 pp. 1881. 

As the above title implies, this work consists of 
an accurately compiled list of the boiler owners 





and steam users of New York and New Jersey. | the 


In order to obtain absolutely reliable information, 
the publishers state that their agents visited the 
various towns and cities to carefully collect the 
names, occupations and addresses of all using 
steam. The work is alphabetically arranged, first 
by cities, then by names, and after each name is 
given the number of boilers used. It is of great 
use as a book of reference to all dealers in and 
manufacturers of steam engines and pumps, 
gauges, valves, pipes, injectors, etc.; boilers, grate 
bars, boiler covering, etc. The book is neatly and 
strongly bound. 
_———(q@©9-- > ee —- —— 


EAST RIVER BRIDGE. 


A communication was received by the trustees 
of this work from the chief engineer in response 
to tne resolutions of the board of trustees some 


time since, to the following effect : 

* Resol First—That the chief engineer be requested 
to captate tin increase of 1,000 tons of weight ia the 
iron and steel required under the contract with the 

Moor Iron Compapy. . 

~ That be report whetber he of 
paces terme Reeser Sentra sor yh ae 

of the pay ay 

” = ee ee eee increase of 

it, will be able to a parlor car or an 


“Fi omar be requested to plain the change 
, —That he ex , 
in the appropriations ber the work, by which the cost 
was largely increased as claimed by the Edge Moor 
Tron Company, the reasons for such change and the total 
amount of increase of cost. 
‘“* CHIEF ENGINEER ROEBLING’S EXPLANATION. 
** BROOKLYN, Dec. 1, 1881. 

“*Hon. Henry C. Murphy, President of the Board of Trus- 

tees of New York and Brooklyn Bridge : 

“Dear Sir: I bez to submit the following remarks in 
=~ 2 resolutions pissed by the trustees at the Oc- 

meeting of the board: 

oe = 1,000 aes as eye The 
change from iron to steel was forced through in such 
caterer catenin eles ponies 

exactly. No 
Rea eb ede for Gh, Sind the Tart os be ee tor 
n iron were en asa 

basis of ca'culation, but they proved fallacious. It 
was expected that steel w give us from 15 to 20 
per cent. more strength than iron, and that it would 
waigh from 12 to 15 per cent. less, but actual experi- 
meat proval that we gained the strength, the 
superstrucsure was actually heavier because the steel 


cold not be rolled as thin as iron. This —_ is} t 


so large and his s> many parts that the 
of a shaving Se eee would amount to 
several hundred t»1s. Ia ty 590 tons of the extra 
steel now calle! for should have been included in the 
original specifications, if not a alteration or addi- 
tion had b2en made to the 
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and make a cross connection on top, and thereby double 
and yet leave head-room en for ele- 
vated er at would have been well we had 


ties. 100 tons were added by reason of it was discovered that a Pullman car 

Senadcanidanaas The following not head-room by nearly three feet. I beld out for 
changes bave bean inde in the original plans of the | three morths against this . but in vain, and two 
su; . The first by the late John A. Roebling | hundred tons were again to the main span, b+ 


cause all four middle trusses had to be raised. while the 
required extra bracing; most of this weight comes 
on the middle pair of cables which, from their position, 
have a little more to bear thau the outer cables. We 
will now have a bridge so rigid that the ordinary daily 
traffic will have no visible effect on it. 

* Respect 


fully yours, W. A. ROEBLING.” 

We think Mr. Roebling’s statement requires very 
little explanation, so far as his individual responsi- 
bility for any changes made was involved. 

It is not at all likely that any changes were 
made by him, involving additional expense, after 
months of persistent opposition to such changes 
on his part, unless by authority which he recog- 


i 


plied with, either raising the grade five feet or by 
cutting five feet off trutses below the floor. It was 
decided not to raise the grade, which was steep — 
already, but to raise the trusses above the floor, as 

least of two evils, and yet it was a matter of regret to 
be obliged to do it, because the firet position was the most 
pest. This raising bas led 


; nized as competent. 
ato, in| aiesiesteration = What that authority was, we may never know 
foot for incresed due to any extra weight | precisely, but, as a step in the right direction, pos- 
thas might * hen eer arene lies he tetins hen sibly, we quote the answer of Mr. Stranahan to a 
completed will fulfill all the requirements of the law as| remark of Mr. Roosevelt, ‘* that he should like to 
to height above water. Margins of safety, or, in other) hear some explanation of the statement of the 
chief engineer that he held out for three months 


words, the ratio of the maximum joad tbat may be 

borne by a stiucture to the ultimate strength of its 

various parts, vary all the way from Earaces Be ac-| against the alteration. I want to know who com- 
~ vaecete > "| pelled him to make that change, as I have not 


this bridge is still over four, which I consider safe > 
issi recommend heard that the board took any action in the matter. 


** Commissioners led three for the Black- 
“Mr. Stranahan—It occurred in this manner: There 


well’s Island bridge, while Mr. T. C. Clarke thinks 
eight not too much for ordinary railroad bridges. As 4| was a desire felt to have a bridgesufficiently strong and 
with a capacity equal to the passage over it of a Pull- 


_— thing, the ioe the dead weight of a brid 
nm proportiou to t man palace car, or of a train of elevated railroad cars, 


deafety can be.” Nise-tenths of the bridges in 
margins of sa can ine-tenths in| A committee was appointed on the suggestion of Mr 
: country have a margin of between four and five. | Haswell, who was then & monher of the committee 
n the anchorages, where we have to provide simply | ang fei in common with the other members of the 
against the upward pull of the chains, the margin of | .ommittee, that the bridge should be equal to the pas 
safety is two and one balf times. In case of ‘he cables, | save of a Pullman car. We consulted with the engineer 
however, we have to provide for numerous contingen- | a. to how that thing could be done, and learned that it 
cies which cannot occur in the anchoreges. For in-| only required that the trusses be made higher, or the 
brace across the top of the truss should have a bow in it, 
if you please to call it so, and it was thought by Mr. 
Reebling that it would be better to increase the Reight 
of the truss. I had no idea it would increase the weight 
of the bridge the 200 tons. I had no reason to think it 
would increase that amount, although I knew there 
would be an increase. Those ere the facts. And now 
for my share of the responsibility. [am glad the thing 
was done, and I think every member of the board may 
rejoice in the fact that the capacity of the bridge is now 
equal to the passage of any train of cars that may pass 


the wire by the elements, for many possible imperfec- 
tions in the mavufacture of the alien 


ns uired, so as not to strain 
the wire beyond its it of elasticity. The deteriora- 
tion of the wire by the elements is remote. Our cables 
bave been made with such care, the of imperfect 
manufacture have been ted. The 
anticipated increase in tt has taken place. I con- 

great as that of the 


sider the margin of the as 
towers. The anc have been sufficiently rein- 


forced. The extra weight of 1,200 tons, which seems ee See ee 
to have alarmed some, is in itself not so terrible; 500} This statement was not satisfactory to Mr. 
nea ae oer i Bush, who was in search of ‘‘ authority” for the 
cable bas a strength of 12,000 tons, this increase is not | change made, baving been assured that no resolu- 
of the total tion was adopted authorizing it, and that no com- 
mittee had been appointed for the purpose of 
increasing the weight of the bridge. Mr. Strana 
han’s reply to this was, “that the report (pre 
sumably of the committee) was a written report, 
and had the approval of our board, and is on the 
»| minutes.” 


Here Mr. Trustee Roosevelt appears again in the 

Se zo tare trace in te (fable is | same réle we had occasion to comment upon in an 
um. strength of one cable is taken at only | article of the 19th of November; and it would look 

SON ae i eee the ie, Of safctyabres|at first sight, that this patriotic New Yorker 


deplored the action of trustees and engineer in 
adding to the weight of structure, by raising 
the height of the steel trusses, and thereby providing 
for Pullman and freight cars, draining the re- 
sources of the city of New Yor, and fertilizing the 
best not to strain it beyond 15,000 per | sandy plains of Long Is'and! We quote him : 


reinch. I now think could Hl ha 
taken it at 20,000 pounds, which would have saved ten| _‘‘ Mr. Roosevelt—I met Mr. Charles H. Haswell, and 
per cent. in the total wei t of steel, but asan offset to asked him about this matter. He said he had never 
this we have the steel in the superstructure, which is that | @ken any action in regard to increasing the weight of 

the b , and was verv much surprised that it had 


rant witless mais leneer. Divan 26 25,000 been done. It is possible, however, that both Mr. 


some sections came out so thin they bad to 
ened to keep them from rusting. ail ee Stranaban and Mr. Haswell are mistaken. This is a 
the supporting power of stays and connect- very serious matter, as the board has placed entire con- 
ing walls is ‘one-fifth of the total weight of the super- fidence in the president, the vice-president. Mr. Strana- 
stracture. The bridge can a Pul car or any | an and the tive Committee, and although he did 
ordinary elevated railroad train. The railroad track | Hot say that confidence bad been in any way mispl>oad, 
will beer at the rate of one ton per foot run, while the | be thought it sould b> respected. The bridge will not 
trusses have ample distributing power. In 1878, while | 00!y carry the Pullman cars, but will also carry freight 
the working drawings and for the super-’ ns; and if that was done, although it might benefit 
an agitation was begun ane mead would add very much to the embarrass- 
on the bridge. I did not | meut dy experienced in the crowded streets of New 
a of them on account of the grade and because | York. Then it will take trade away from New York 
would pass so near the horses on the roadway as | 22d give it to Brooklyn; and it was a question that had 
to tly interfere with the carriage traffic acfoss the to be settled whether the New York members were wil- 
, and on account of the bridge not : strong ling that should be done. He for one was not.” 


tocarry them. My objections w- i 

ari Pomc ay nee aes Cotes The thing 5 done, ne and we are in ignos- 
1 strengthened ‘-beams | tween the trustees and the engineer. they have 

Padding ote Ramded tote ce the rai Cae Tait vane, | built better than they knew, and the effort. by re- 

toe trumes to the level of the middle ones' solution of Mr. Roosevelt, to forbid for all time 


over 2.64. In one respect an error of j t has, 
perhaps, been committed. It was somewhat uncertain 
at first how high the steel could be taxed, so it was 
deemed pounds 
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to its fullest capacity, which, so far from being 
lessened by the changes made, has been increased 
thereby fully 20 per cent. 

We append the following official statement of 
cost : 


Statement of the Financial Condition of the New York 


and 
Brooklyn Bridge on the 30th Day of November, 1880. 


CASH RECEIPTS. 
a — City of New York prior to June 9, 


% i ; ; $1,500,000.00 
Under the act of May 14, 1875 ... 2,421,900.00 
Under the act of sue EE cates nba ene : 516,000.00 
From the City of rooklyn prior to June 9, 

BI a wor wud dn taldbie » Scio a' ogee s-« pkcn «didn <a 
Under the act of May 14, 1875..... 4,523,693.73 
Under the act of April 7, 1880........ 1,033,333.33 
For rent ........ cee abekion Rah actsieidit 185,882.33 
Interest . Thee etek s kWCNeWOREL Coie as tae as 50,852.43 
Horses and harness sold ..................... ; 97,759.00 
Wharf et ee ape ned Cons MES F8UN EMER EAR 4,800.01 
ROAR WORE os is cn ocet cescedictes I8yeecseus> 85,272.30 
Scows sold 6,469.00 

$13,335,962.13 
CASH EXPENDITURES. 

For engineering, salaries, etc........ ......... $452,043.21 
Office expenses, Bs WD, taser caeca cased 152,758.07 
SRN GE CUED si ova cs: cbse sete bes eveesex 445,647.05 
CII oni oS Fb has ook RRC LE Tie dhe Ss 2,299 ,834.51 
Contingent expenmses........ 2.6... .-.eeseceeee 65,955.95 
ee ia. uaghinyS bes ¥Eks ase eceaian eee 75,620.85 
SIOMER, nk equ csuweys 20,104.83 
DE cat cee snes Veemeees be hed ce eae on 2,189,556.96 
Machinery....... ... eka bsatdibe vibCsaMeea cue 136,903.38 
Freight, cartage and towage................. . 35,038.65 
Printing and advertising.................. ... 12,571.41 
Land, land damages and buildings............ 3,762, 734.38 
CONE. 5 on ou AA oie ee sai ois ted Rent 668,041.37 
Interest and discount ‘ 171,099.38 
Horses, wagons and harness..... ; ; 19,993.33 
Cast steel cable wire.... .......... : oY 623,733.16 
Insurance........ SibS it eal ea tad re 8,982.13 
GRAMME... 5... corsa ee ceesses : 2,115,903.17 
Loss op-New York City 6 per cent. bonds... 9,296.02 
Loss on New York City 7 per cent. bonds...... 3,509.18 

Taxes and assessments........... Sf dl ail .6,068,2 
Scows and repairs..........-...... 31,008.36 
Office furniture... ¥ : cea 6,216.77 
Freight on account Collins Granite Company. 435.31 
otek. iSicids, Quel Be, Sigs a RE $13,323,155.68 
Expended prior to June 9, 1875... 5,388,646.06 
Expended since June 9, 1875. .... 7,934,509.62 





Total.... bees ke iiea . .$15,323,155.68 
Cash in Atlantic State Bank ae 12.224 83 
Cash on hand in petty cash 581.62 





Metal: 6545s sin tke reyes eau ddds dake $12,806.45 
CASH LIABILITIES, : 

tI. 5s ocopnhh nen conyex ene eh sateones 1,536.48 

The J. A. Roebling’s Sons Co............ ...4.. 7,297. 
Edge Moor Iron Co Mock exten. 144 Ea ono 31,283.09 
Cofrode & Saylor..... 4,298.01 
Eppinger & Russell.............-.--..-.eeeesees 1,596.18 
Pavement Co Siceln 576.18 
Edmund R. Andrews........... 664.55 
Otto Lachenmeyer............... 100.16 
Salaries for November....  ......... ..--205. 3,905.15 

a retained on materials received in 
November. J. clbtgcsstteviibes wee iuisles 3,544.44 
bed fe. ccvoidocdscbevbowetcebudices $95,846.61 
> 0 a 0+ Ge 

NEW FRENCH AND ITALIAN METHODS OF 


GEODESY. 





In our issue of Oct. 15 we gave illustrations of 
novelties in engineering instruments exhibited at 
Milan. The kind of theodolite invented by Profes- 
sor Porro, and to which the name of tacheometer 


has been given on account of the facility it affords} 
for logarithm tables and the great rapidity with |” 


which geodetical operations can be performed, has 
found some warm defenders, while some engineers 
think that there are other and better methods for 
attaining the results aimed at. For the better un- 
derstanding of the subject we repeat the illustra- 
tion of the instrument in question. The verniers 
are divided into 4,000 parts. Fig. 1, a smaller 
model in which thev erniers are divided into 2,000 
parts, is represented in fig. 2. 

M. Kazimirski, who is chief engineer of Seudre 
France) Railway Company, wrote a long criticism 
on the Porro system in the Génie Civil, at the same 
time offering a remedy of his own. His letter 
found in turn a critic in M. Le Brun, chief engi- 
neer of the Isle of Reunion Railway. We translate 
both letters as containing subjects of interest to all 
engineers, and as matter calculated to evoke some 
criticism on the part of the profession in this coun- 
try. 

M. KAZIMIRSKI'S NEW METHOD FOR DRAWING MAPS 


the passage of the bridge by freight trains was | simplifying the 
‘properly disposed of, and the public may rest as- | lines especially, but, despite the precision 
sured that, when finished, the bridge will be used | new apparatuses, we see operators always 





Fig. 1. 


back to the routine methods for the simple reason 
that these instruments are more theoretical than 
practical, and necessitate for their use an amount 


Fig. 2. : 


of knowledge which is lacking in the majority of 
engineers, 
The improved theodolite of M. Porro has been 


A 
Fia. 3. 


adopted by a few enthusiastic specialists, but dur- 
ing the last twenty-eight years it has not grown 


- AND TAKING LEVELS WITHOUT CHAIN WORK, OR | in favor, and it will never become an instrument 


TRIGONOMETRICAL CALCULATIONS. 


within the reach of every engineer. I believe 


¢ A veries of instruments has been devised for that it has had its time. 












propose a method which requires only a few 
hours for its mastery, and, if it only serves as a 
point of departure for other improvements, I be 
lieve it is worth explaining. 

THEORY OF THE INSTRUMENT. 

The new method which is applicable to geodetical 
instruments, etc., does away with the difficult 
part of the indoor work ; that is, the calculations 
that are required to find the distance of every 
point, the level of which has been taken from the 
foot of the instrument, and also the calculation of 
the altitudes. The apparatus can be easily used 
by engineers, who are discouraged at employing 
the tacheometer, at present in use. THERE Is xo 
CHAIN WORK IN THE FIELD, AND NO TRIGONOMETRY 
IN THE OFFICE. Such are the advantages of the 
new graduation, which can be applied to the 
theodolite, the tacheometer, or any other instru- 
ment used in geodesy. 

| On the line AB, supposed horizontal and one 
meter in length, let us raise the perpendicular BC, 
divided from BtoC in centimeters (fig. 3), Let 
us consider the point A as a center, and join it to 
the points m n, etc. We have then directions 
Am and An, representing, with relation to the 
horizontal line AB, grades of 0.01 meter per meter, 
| for Am ; of 0.02 meter per meter for An, and so 
| on, for the other points taken on BC, and distant 
0.01 meter from one another. 

| If from the point A as a center, we describe a 
| circumference with any radius and that on AB 
perelonaea we take a length AB = A B;; that, at 
| the point B we raise a perpendicular BC’, so as 
| to repeat a symmetrical figure to that described, 
| we shall have found the graduation of my circle 
by its cutting the lines Am, An, etc. This circle, 
| with those divisions which in the theodolite, for 
| instance, will replace the vertical circle, divided 
| into degrees, or equal angles will enable us, when 
AB is horizontal, toset the eye-piece according to 
the known gradients or inclines of an analagous 
value when the division is made below A B. 

Let us suppose that a leveling staff is placed ata 
certain distance, and that it can be seen with the 
eye-piece of the instrument and set horizontally. 

Supposing that we read 1.457 meters. Let us 
then incline the eye-piece so as to read according to 
the gradient A m of 0.01 meters, we have, for in- 
stance, 3.369 meters. The difference between the 
two readings will enable us at once to ascertain the 
distance of the level. from the foot of the staff, 
this difference being 1.912 meters. We say that 
the leveling staff is at191.20 meters, and we have 
only to change the decimal two places to the right 
and do away with chain work. 

It is very easy to see that if we had to take the 
sighting following any other direction than the 





A B 
Fie. 4, 


horizontal, which is peculiarly favorable, the work 
would be quite as simple on the condition of hav- 
ing two readings following to two contiguous in- 
clines—that is, with gradients or having no 
greater incline between one atother 0.01 m. 
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per meter. Here is the demonstration of the fact. | ber we neal a third Sian and from them we | ciated to nearly one millimeter, it may be said 
CAILULATING DISTANCES. arrive at the value of h, which proves that in| thatthe chain figures are sufficiently near, as a 

Let there be two lines passing through the point ‘the above figure, when we know mn and when | difference of one millimeter on the staff would 
A, and situated on the same side as the horizontal! the inclines or gradients Am and An are known | only amount to an error in distances of ten centi- 





EXPLANATION.—mire, levelling staff ; S, position of instrument. 


Fig. 5 


line AB or h, and let them be cut at n and m by | (let us call them p and p’), we have, in order to ‘meters. We can therefore class this instrument 
the perpendicular Bn. find the height / of the triangle nm, or rather to | among the exact apparatus. 

Let us admit that the lines Am and An recede | calculate the meeting point of the two slopes, only | CALCULATION OF ALTITUDES. 
from the horizontal according to the inclines pand_ to divide mn by the sum of the inclines if they! In order to show the ease with which altitudes 
p';jthat is, if AB were equal to 1 — Rn would | ; | are in contrary directions, orby their difference, if | can be calculated by the new method, I have 


































































































¥; { Deb. ! | | 
i I. Product ll ‘ i} al Horizontal 
| Angle i Differ- | Differ- |jof tris dif-- Reading |"Stme and differences | Guide ma plane X ¥ 
} | Reading | ence {| ence jference by; following ||.of columns Mand N || and true | or conatant 
PoINTS AND SKETCHES, horizontal Declivi- on | of | from |} smallest | smallest ;, -————-~-—-—_- —. | leveled passing 
plane ties. staff readings. | staff to i| declivity, | declivity. | Differences; Sums || points. [through oxia 
| lapparatus | H . | c L of eye-piece. 
1 2 Sb thi; ,00-) 6 5. © 1} eng 16 1 |} WwW 12 
es iaciingai laa Sct ae apache —_ =|] — | — -—), —--—-- — -- —) ——- aiiabinaiaaeianibs 
Mark 4| 36° TOGgloeck 2358, oss | 93.80 5.628 | 0.418 || —5.210 48.206 42.996 
ics el espe dP i a cians tien aan Alcailice cece cl ihn Shisha cel cick SIL Oe icant te, Me Silesian 
Late side. Mark B| 36* ck + om eee | 0432 | 43.20 || i — 2,182 40.814 
i (OMG BOT haere | econ cass a tT iced Bata Stet 
Mark C | 36 | 4 0.06 2 803 0.324 32.40 1.044 2,893 {i — 0.949 | 42.047 
ca ee erie ee oak Fite 6 ean Po” eee 
Mark D| 36° + 0.06 i 290 {| 0117 | 1170 0.702 1,290 i] — 0,588 42.408 
a. Lo a cee ot Meer Mon, de he ae ME erent Hee Ca cat oe Mies hike Tics Bee Aes Ghee art 
C Mark E| 216° |—0.08 aaae 0.657 | 65.70 2.628 | 2,064 | | — 4.002 || 38.304 
ee | eee kd ake A beg od Bs lpaema rl > sgaatemmiar AGM LET cs coat 
Mark Fj 216° bin 0.01 .01 |2. 29 0.854 85.40 — 3.063 39.033 
The line OO" is the base of the ° | +908 3.015) "07 ae 1 ee an on 
operation. Mark G| 216 +-0.05 | 1.308] 1.707 170.70 8.535 1.308 |, + 7.227 50,223 
SS ee a Le Se | edie catatistaitiacthinis Mtiblaiitaiiatieariattaisinsl <aptialiiatiptciaticipitias’ Vacinnnapetntipitiendiinpegl gaining 
<s acy | + 0.10 0,894 : AE? ek alate 
Bub details: MarkH | 45° 37 | 4+ 0.11 |1,052 0.158 15.80 1.580 0.894 + 0.686 i| 43.682 
36° + 180° = 216° Mark 1| 45°32 |— 210 3.286, ogi | 64.50 5.805 3,931 9.736 || 33.260 
For prolongation following EG a 0.08 3.931 Si i | ee 
of direction AS. \ os 
T Tv 
To pass from one station to another, it is only necessary to draw the line TT’, and the table can be used as at 


beginning. 
Renork 1.—The sign and — show how to pess from the constant of column 12 to the altitudes of column 11 by adding or subtracting the values in columns K and L. 
Remark 2.—-In seee the constant, we operate according to the plus or minus sign of the figures of columns K and L, to pass from the mark column 11 to this constant, which is 
written in column 12, 


be equal to p; or, to cntiiaiion the definition, that they are, as in this cane, in the same direction: | drawn up the subjoined profile model, which will 











— 








Bn would contain as many times p as AB willl | h= mn = 1,912 serve to indicate the different cases which may be 
contain times 1 meter. This gives us: } paegtyiienet. 191.20. met with im the course of an observation. A 
Z Bnor Bm + ma = h xX p/ When the reading is always made following two|table to be used for the leveling memorandum 
om, Sap one ant, ad ay contiguous slopes, the difference p—p’ is always | books is also subjoined. 
airane equal to 0.01 meter, which causes us to move the| The cut represents a station supposed to be at 
bu tae other past; wanes decimal, as in the preceding case, two places to} S, and the double reading made on the staff at the 
mn the right. It is in this way that the instrument | points A, B,C, D, Z, F and G of any profile. 


enables us todo away with chain work. Arrangement of the Memorandum Book.—The 


pp 
By subtracting the equalities member by mem-' As readings on the levelling staff can be appre- memorandum table recommended by M. Moinot, 
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Chief Engineer of the surveys of the Central | meters, more cule that the ee 0.418 of | 





Dao. 10, 1881. 


— <n 


whi is equal to the dilhceaiis of the figures in 


Branch for the Orleans Co., is composed of 16 col-| column 4 was carried into column 8, or N, along- | columns M and N, and that this plane XY is below 


umns for the use of the tacheometer. 


only twelve columns in the new method for cal-| before the number to indicate the required opera- 


culating the levels. 

The table is arranged as follows : 

The first column contains general observations 
and sketches for assisting the memory. 

The second is reserved for angles read on the 
horizontal. circle—that is, it gives the direction 
which connects the foot of the staff with the foot 
of the instrument. 

The third is for the declivities from which the 
readings have been made. 

The fourth contains the two readings on the 
staff. 

The fifth is for the difference between the read- 
ings. 

The sixth gives the horizontal distance from the 
apparatus to the staff, obtained by removing the 
decimal point or comma. The memorandum so 
far is kept exactly like any other. We will now 
see how we can do away with the calculating rule 
and trigonometry, by using the other columns, 

The seventh column (M) will contain the product 
of the distance from the staff . to the apparatus by 
the smaller declivity. - 

The eighth (NV) will have the smallest reading on 
the staff repeated; and. which is already in column 
5, but here given for facilitating the calcula- 
tions. 

The ninth (K) and the tenth (Z) will have : The 
ninth the difference of the numbers of the columns 
M and N, and the tenth the sum of the numbers of 
those same columns M and N. 

The eleventh column will contain the guide-marks 
and the true leveled points. The twelfth, which we 
will call the constant, will give the side of the hori- 
zontal plane passing through the center of rotation 
of the eye-piece, and corresponding to the plane of 
sight in the Egault ard: Lefieirinstruments. 

Use of the Table.—The operator must understand 
the necessity of showing in column 8of the sights 
the declivity on which every reading has been 
made, and the positive or negative sense of this 
sighting with relation to the horizontal plane XY, 
passing through the axis of rotation of the eye- 
piece. For this reason the numbers of the decliv- 
ities must be preceded by the signs + or —, accord- 
ing to the case. 

Column 6,— We know that to get the figures of 
this column we have only to multiply by 100, the 
corresponding figures of column 5 of the differ- 
ences. 

Calculation of the Altitudes.—It must be fully 
understood that the column M (see profile and 
table) represents the quantity of which the visual 
radius runs off vertically from the plane XY of the 
constant. We thus see at once that to calculate 
the altitudes, we must begin with that of the con- 
stant. 

CALCULATION OF THE CONSTANT. 

Let us begin at the beginning and consider the 
case of the back sight on the guide-mark A. 

First Case.—The reading having been made by 
means of a positive sighting, that is to say, above 
the line XY, or by a negative sighting, that is, 
below it. 

In our rough draft we will take the point A as 
our guidemark. Its altitude, 48.206, we know. 


From what we have said the number 5,628 meters | Let 


(column 7), shows that the visual radius meeta the 
staff at 5.628 meters above X Y. Let us subtract 


tion. This will be done every time that the guide- 


There are | side columu 7, or M, and that the sign—was placed | the leveled point, when the side of the column M 
| is greater than the corresponding one of column N, 


while the plane XY is above the leveled point 


mark is above the plane XY; that is when the | when the column N is the greater. 


number in the column M is greater than its corres- 
ponding number in column N. 


Second Case.—If, on the other hand, we should | 


have, even with a positive sighting as a guide-mark, 
some point situated below the line XY (such a 
point, for instance, as C’), in that case the distance 


Third Case.—A third case may present itself 
when taking the guide-mark—that of a reading 
made in a negative sighting. The profile model 
will then show (as per point E, for. example.) that 
the point leveled is always distant fromthe plane 
XY, first by the value of the column M, that is, 


CI being exactly the difference between the read- | by eg, and furthermore, by the reading Fg = 2.064 
ing CO = 2.893, made on the leveling staff, and the | taken on the leveling staff. 


quantity 70 = 1.944, the visual radius of which 
rises above XY, it is by adding this difference to 






We then sum up the figures of the columns M 


‘and N and the total is added to the figure of the 
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DETAIL OF SOCKET. 


Fig, 6. 


the figure of the guide C that we obtain the figure 
of XY. 

From the look of the table, the reading (column 8) 
having on the one hand been positive, and the fig- 
ure of the column M being smaller than that of 
column N onthe other hand, we might conclude 
(see profile) that we had to deal with a point below 
the plane XY. 

Pr eg ee Ee pees O werd be... a 


And we have the constant 
It may be stated, en passant, that in our table, 


0.418 meters, and we have the distance 5.210 | a8 the point A is used asa mark, the point C, like 
meters, which must be taken down from the guide- | the rest, forms a part in the same station of what 


mark A, to get to the plane XY, 


we call the fore sights. I only adopted it in the 


The figure of the plane XY, that is tosay, of the | preceding explanation for the purpose of analyzing 


constant, is therefore given by the difference be- 
tween 48.206 meters of the mark, and the number 
5.210 of column 9, or 42.996. 


Remark.—It wasto obtain this number, 5.210) 


MgSO PS ERR TEATS STOEY EG LI NL PNET OSMOSIS OI 


the figures in the table. 


It is shown, therefore, that when a back sight is 
taken with a positive sighting, the plane XY is 
always at a vertical distance from this point, 


guide and we obtain the position of the plane of the 
constant, 4,692. Let us add the sum of the 
columns M and N tothe true number of the point £, 
88.303, and we have the constant again, 42.996, 
whence the rule: 

General Rule.—1. When the mark is perceived 
in a negative sighting, which is found indicated in 
column 3 of the inclines, the constant is obtained 
by adding the figure of the mark to the sum of the 


————- | figures of columns M and N. 


2. When the mark is perceived with a negative 
sighting, the difference between the figures of 
columns M and N is taken and added to the mark, 
when N is — M, and subtracted when M is —_N. 

Remark.—It must not be lost sight of that the 
signs + and — of columns K and L (ninth and 
tenth) of our table are not given for the purpose of 
calculating this constant, but in order to show how, 
with the constant, we can obtain the true height 

, 4 ? ’ a 
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and the leveled points by the addition or subtrac-| be taken, and written, preceded by the minus sign ‘at 122.30 meters. He gives asign and the man 
tion of the values in the columns. | in column K, to facilitate the subtraction of 0.949 | places the stake twelve or fifteen paces farther. 
CALCULATION OF THE LEVELED POINTS. from the figure of the constant. Two new readings are taken, and the distance is 
The constant once obtained, it is easy to caleu-| Remark.—We may add that the points perceived | found to be 132.60 meters. The staff man then 
late the other points by keeping in view the signs| with the sighting at 0.00, or horizontal, as B and F, measures 2.20 meters with the staff, and we have 
+ or — of columns 9 and 10. The three cases | wilt follow the same method as for levelings made | the distance required. 
which must be studied for fore sights are the fol-| with the ordinary !evels, and that their true figure 
lowing: | will be obtained by deducting the reading of the | 
‘First Case—Where Points are Perceived by | horizontal sighting from the value of the constant. 
Means of Negative Sights—All these points are} It is this reading, 2.182, preceded by the sign.— 
below the line XY, and at an equal distance from | which can be brought into the tenth column (1). 
the sum of the columns Mand N. The figuresof! From the above we arrive at the following rule 
| for calculating leveled points: 
N ro | General Rule.—1. For ail negative sightings add | 
' up the columns M and N, indicate the result with | 
; i | the sign — in column No. 10, or L, and subtract | 
H h | from the constant XY. 
<-~ | | 2, For all positite sightings, make the subtrac- 
. 


‘ | 
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We find in the Genié Ciril a very interesting let- 
ter from a civil engineer at Saint Denis (Reunion), 
which we translate as follows: 

** Mr. Kasimyrsk1,in criticising the tacheometer 

Porro, says that this system has had its time and he 
proposes another. The remarks which he makes 
on the matter are certainly ingenious, but they 
refer to only a few special cases. 

M. Moinot, in the first edition of his work on the 
| subject, had unnecessarily complicated the ques- 
‘tion. Since then he has rectified this mistake, and 
tion of the columns M and N, make use of the sign | },j, method must now be considered as the most 
|+ for the result when M is greater than N | rapid, economic and simple of all. I have taught 
and the sign — when N is the greater, inscribe | it in a few hours to young men just from school 

these results in column K and finally add the + | and who, in a few days, became good operators. 
j}and subtract the — from the constant already | 1¢ they did not understand the theory at first, they 
| found. | knew at least the practical part. M. Kasimyrski 

Remark.--It is seen that the calculation of the} only indicated, asit were, planimetry, and his sys- 
| figures of column M will be much easier by mak- |tem cannot differ much from that in general use, 


, | use of the horizontal sighting, and by taking in| and if he suppresses trigonometry, he renounces at 
these columns will therefore be added and the, preference, as often as possible, readings from the | the same time to bring forward the highest summits 


sum written in column L (tenth) with the sign pre-| declivities 0.10, 0.20, 0,30, ete., since in such cases | of the survey to their rectangular co-ordinates, and 
ceding the total, which will show that this value! the column M can be found by removing the | thus deprives himself of one of the greatest advan- 
ia to be deducted from the constant in order to ob-| decimal and by simply multiplying. 

tain the figure of the leveled point (as in points F) 





" | tages of tacheometry. 

Observation. —At a distance of 100 meters two He replaces the ordinary graduation in degrees on 
and J of the table). It may be incidentally ob-| successive readings on contiguous declivities re-| the vertical circle by a graduation according to 
served that points H and [ of our table (see sketch, | quire a field on the staff of 1.00 meter. To use| the tangent. 


7 ‘ . | ; ‘ 
column 1,) are leveled in another direction than that | the instrument in the most unfavorable cases, ast 
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Fic. 8, 
of the profile model, which is seen from the indi-! in a wood, where only 0,50 meter of the leveling 


cation of the angle 43° 52” of column No. 2. 
Second and Third Cases—Points Perceived with 
Positive Sights, and which are Above XY, as Point 
G, or Below, as Point C—In these two cases we 
must make the subtraction of the two columns M 


. . 
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Fig. 9. 


and N, since this difference (see profile) will always 
indicate how far the point is vertically distant 
from XY ; but when the column M is greater than 
N, the point will be above XY. The difference 
found will be placed in column K (the ninth), with 
the sign +'to prepare the addition of this figure 
with that of the constant. 

-In the case of point C, on the other hand, the 
greater value being column N, the difference will 


} 


' 
} 
} 
| 


be btt | 


| 


staff can be perceived, it will be requisite to indi- 
cate the division of slopes of 0.005 metre. 

Again, in this case, after taking the differences | 
of the readings made on the leveling staff, we ob- | 
tain the chain work by removing the decimal, but | 
we must multiply the product obtained by two. 

Let us return to the case already considered, and 
allowing that the directions of the sightings have | 
followed declines, the difference between which | 
was only 0.005 m. per meter. 

We should then have for the distance by chain- 
ing, according to the formula: 

3.369 — 1.457 1.912 


————— = — —- = 382.40 
0.005 0.005 
or 
1.912 x 2 | 
_———— = 191.2 « 2 = 382.40 
0.01 


In a woru, after subtractfhg the two readings, 
remove decimal two places to the right, and mul- 
tiply by two. 

In this, as in the other cases, the altitudes will 
be calculated by the general rule. 

All the work now performed by the tacheometer 
in use can be had by the new apparatus, or with 
theodolites and tacheometers on the new system, 
more rapid work can be done in some instances— 
the building of a dike on a river can be examined 
at any moment of the day. 

Again, suppose we wish to send a staff man to 
plant a stake across a river and at 134,80 meters. 
He crosses the river and places the divided rule on 
the other bank. For the first trial, the operator 
takes two readings, and finds that the staff is only 
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In the Field.—With his method for determin- 
ing a point we must have two pointings, each ac- 
cording te the division of the limb, and which 
have been made beforehand. We must also have 
two readings on the limb, two readings on the 
leveling staff ; and we have to take note if the 
sightings are above or below the horizon. With 
the old system, all we require is a single pointing 
on the best point of the leveling staff; two read- 
ings on the limb, two readings on the leveling 
staff—one of which can always be made on an 
exact number of yards. The use of zenith angles 
does away with the necessity of sighting. The 
advantages of the old system are: there is leas 
work, two operations fewer, greater rapidity of 
reading and less risk of mistakes. 

Calculations. — The method in question does 
away with the reduction of horizon distances, and 
also with calculating rules. 

One of the great advantages of the tacheometric 
system, in my opinion, is to have the calculating 
rule, which reduces the time for numerical calcu- 


| lations by two-thirds. If we admit its principle— 


calculating the reduction of distances, and multi- 
plying by the tangent, and effected by a single 
movement of the rule—the time employed is the 
same in one case as in the other. ’ 

We thus see that the method presented to us has 
not as many merits as the old system. But it can be 
of great service when we have no calculating rule. 
But we should have not only the division in de 
grees on the instrument, but also the division ac- 
cording to the tangent, as is almost invariably 
case with English instruments. wt 

We must borrow two other improvements from 


| them. They have their instruments furnished 


with everything necessary for making observations 
night and day. This facilitates operations in tun- 
nels, gives the determination of the meridian, and 
of longitudes and latitudes. Their instruments 
are of a dark, green bronze, while our instrument 
makers still continue to give their instruments the 
best polish possible—a fact which givesa great deal 
of trouble when using them in hot countries. The 
instrument might also be profitably used in coun- 
tries where no detailed map hae been made, for 
distances over 709 meters—which is « superior 
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limit to that given by the stadia, Of course, we | 
can arrive at the results by a triangulation, but | 
this requires long calculations, and, moreover, it 
is not possible if the point we have to fix is only 
visible from a single station. 
If this point is-accessible, we send a man with a 
leveling staff, and if necessary with a directing 
staff of two meters, with which a height of sx | 
meters can be observed (Fig. 6). 
This leveling staff being put up,, we can ob-| 
serve the zenith angles V and V’, Fig. 7. We have 
then : 





AN 
AM 


dcot. V 
d cot. V" = 


Whence 
d (cot. V —cot.V) = AN— AM = h, 


which gives the regular relation, 
h 


cot. V —cot. © 

which can be easily calculated by means of the 
common trigonometrical tables. But it can be 
calculated as easily by meansof the rule. We see, 


in fact, that i 





1 + cot. V cot. V’ 


cot. V —cot.V 





cot. (Vv —V) 


and consequently 
cot. V—cot, F =1-4- cot. Vecot. V 














cot. (Vv — V’) 
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We cannot forbear quoting at some lenjvh an 
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Dec. 10, 1881. 


PERSONAL. 
F. de Funiak, General Manager of the Louisville 





extract from a late report of Chevalier C. Baillairgé, | & Nasville Railroad, was in the city this week. 


Chief Engineer of the City of Quebec, on the 
“Amelioration of its, Aqueduct,” as illustrating 
a line from Horace, * Geelum, non animum, mu- 
tant qui trans mare currunt,” and the boldness of 
a city official in exposing the truth of what most 
of us have seen elsewhere, and but few have had 
the courage thus to express. 


“Occupy the attention of the City Council with the advis- 
ability. or the conseary. of retaining 15 days of a man’s sal- 
ary, a miserable $25 from an employé of 36 years standing, 
who had grown gray in the city service, half a month's salary 
for having had to lay up after getting badly beaten by a lot 
of rowdies, while on the contrary it ishe who has an un- 
doubted right of action for damages against the city whose 
police on that occasion and every other is, from want of 
numerical force, powerless to do the needful. 

“Discuss the advisability of a coaFoillantern in an un- 
frequented and dangerous locality; that of an expenditure of 

7 in relation to the band of the French frigate, and God only 
knows what else of a like nature. 

“Oh '! it is not singular, gentlemen, that the public should 
be indignant, as they justiy are, and threaten the very exist- 
ence of an institution capable of occupying its deliberations 
with measures of like importance. 

“The public does not want this, the cutting down of the 
charwoman’s wages by 10 cents, those of the fire wood pur- 
veyor by 20 cents. Refuseto pay a party his just due and 
then pay capital and costs together. Capital and costs in a 
hundred pending suits against the city for injury to life and 
limb of man and beast, injury to vehicles, because you will 
persist in pee or affecting to believe and trying toim- 
press the public with the fact, that a corporation employé 
can do the work of ten men m other cities. I must stop, for 
God only knows what I might not add under the 
legitimate indignation I feel while contemplating 


’ Observing at the same time that-there are only @ }ta “al-administration. which, if it did exist previously to 


few minutes difference between Vand V’. we can 


say 
V+vV 
cot, V cot. V’ = cot.2 — 





ae 
and placing , 
: vey é, 
the formula will become 
h cot. 6 
“Far 


» 
1 + cot. 

adding, moreoyer, 
V + 


v 


1 4- cot? _ 


we have 
cot 0 


eX se 
a formula which -can. be éasily calculated by the 
rule. To do this; we have to draw on the line of 
the lower part of the rule, which bas the square 
sinus, the values of m, which correspond to the 
different values of V, comprised between the ordi- 
nary limits of vision, 50 and 150 degrees (Fig. 8.) 

As the tacheometer gives angles to a centesimal 
minute to (0.01°), we see that, with a leveling staff 
of 6 meters and a vision between 70 and 130 de- 
grees, we can have an approximation of at least 5 
per cent. of the total distance as far as 2,000 meters. 

If the point is not accessible, or if the distance is | 
further than 2,000 meters, the method is, however, | 
at fault ; but if, as Mr. Porro proposes, we add a 
trismatic square to the tacheometer, we can mea- 
sure distances up to 8 or 10 kilometers. 

Let us suppose that this instrumentin A (Fig. 9) 
be AB =I the distance to be estimated. We 
have then to find out by the square a point C, so 
that the angle ACB be a right angle, which 
can be made very approximately if the square has 
a good sight. Wethen mark the point C with a 
directing staff, we measure the angle a, the dis- 
tance d to the middle of the stadia, and we have 


in the rectangle triangle ABC 
d 


cos. a 

The base d sbould have the greatest possible 
length—if we give if from 25 to 80 meters we can 
judge distances from 8 to 10 kilometers. 

This system enables us to draw up plans for 
railroads, etc., in a country for a radius of about 
10 kilometers, with a satisfactory approximation, 
and at the same time have a tolerably good map 
of the country. 


. 
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1880, has ‘but incréased and since become more marked, 
more accentuated, and has at last attained its apogee under 
the pretended reformers of the municipal sconcern, elected 
by an intelligent ward of the city Which” has been led astray 
by the false pepeepentontens, of one man in particular, he of 
whom one of the judges of the Court, as a physi- 
ognomist as he is a ij" of everything else, says (and if he 
did not say it I should do so myself) that the mora! element 
is entirely wanting, notwithstanding a certain talent he may 
be possessed of as a public writer and stump orator. ~ 

‘Most assuredly itis net fn this way you will do honor to 
the municipality. Have done with all such trifles, worthy at 
most of occupying the attention of a village council. Apply 
yourselves to something worthy of deliberating on. Elevate 
yourselves to the position of representatives of one of the 
oldest and most important cities of Canada. Restore your 
laborers’ wages, put those of your officers back to their 
former figure of 1878, unless you further increase them, 
which you should do in the true interests of the city. Take 
on the necessary hands to do the work, and that nothing may 
be neglected as things are at present, and for the purpose of 
collecting the revenue, together with all arrears which with- 
out such aid will remain a dead letter. 

* Effect a loan, lay down a second line of pipe, consolidate 
the city debt. You will thereby in course of time save $100,- 
‘C00 yearlytir interest and sinking fund. Settle immediately 
with the government the subscription in favor of the Q., M., 
0. & O. R. R., that in favor of the Lake St. John railway, the 
cession of the Palais harbor. 

* Be not formalized at my telling you so. If 1am your em- 
ployé, remem r t :at E am,also like povinenvse a citizen, and 
that, as you are now, I was in 1861 deputed by the municipal 
assembly for a term of three years and unanimously re- 
elected for a second term of like duration. Listen not to that 
lente of the city press which in its ignorance, error and 
I 





xad faith, advises you not to allow yourselves to be lectured 
1y me, and does so only with the view of fomenting hatred 
and discord in the municipal camp. 

“On the contrary, gentlemen, it pertains to me who have 
been here for twenty years as deputy and engineer, and who 
knows as much: and more of municipal affairs than any cther 
man in the city, t(#impart such knowledze to my neighbors. 
Do not forget that, like you, I am an interested proprietor, 
and that, as such, [cannot give you bad advice or counsel 
things improper .without being with youa victin. to my own 
erroneous teachings.” : 

Sl +0 <> 90 e 
A VALUABLE BOOK. 


How many engineers and surveyors are content 
to operate upon the surface of mother earth with- 
out a thought as to her real shape and dimension. 
or the process through which our present knowl- 
edge of the subject has been reached. Without 
going into the more abstruse problems of geology, 
Prof. Merriman has given us, in his little book, the 
substance of a course of lectures on the figure of 
the earth, delivered to the civil engineer students 
in Lehigh University, and is properly an introduc- 
tion to the science of geology as illustrating the 
steps through which our present knowledge has 
been acquired and the difficulties in the way of an 
extension of that knowledge. It is not addressed 
especially to the scientific student, whether engi- 
neer or surveyor, but it is so far popularized that 
there are few persons of ordinary intelligence who 
may not read it with profit and certainly great in- 
terest. 
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The day fixed by ordinance for submitting the ques- 


tion of water-works under the existing contract to the 
people of Hamilton, O., is Dec. 24, 1881. 
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Mr. Donald Allen has been duly installed Divi- 
sion Superintendent..and Engineer of the Texas 
Central Railroad, with headquarters at Waco. 

Geo. A. Morison, Mem, A. 8. C, E., Chief En- 
gineer of the Bismarck Bridge, on the line of the 
Northern Pacific Railway, has returned to the city 
to remain until next spring. 


Gen. Theo, G. Ellis, Mem. A. 8. C. E., Hydraulic 
Engineer, of Hartford, Conn., has been spending 
the week in this city, on business connected with 
an important patent lawsuit. 


The Railroad Conductors’ Convention at New 
Orleans elected R. B. Brown, of the Louisville & 
Nashville Railroad, President for the ensuing year, 
and decided to hold the next anrmual meeting at 
Milwaukee. 


Messrs. Cushman & Fairleigh, Civil Engineers 
formerly of Itlinois, in which State they were ex- 
tensively engaged in railway surveying and con- 
struction, have opened an office in Chattanooga, 
Tenn., with very encouraging prospects—that city 
being one of the principal centers of the coal and 
iron trade in the South, and its rapid growth and 
progress being inevitable. 

There is considerable gossip concerning the suit 
of the Keeley motor stockholders against Keeley, 
to compel him to give them information regarding 
the apparatus. Keeley’s nephew, who is his com- 
panion in the workshop, is skeptical of his uncle's 
invention, and says he often heard him say there 
was more money put in the thing than can ever 
be got out. The nephew says the engine has 
never yet been run by vibratory power, and dur- 
ing the recent exhibition « sort of quicksilver was 
used. 


The arrival in the Servia of Mr. Franklin B. 
Gowen will probably add interest to the suit just 
brought by Mr. Daniel Dougherty as counsel for 
Mr. James McHenry, who asks damages from Mr. 
Frank 8. Bond, the President of the Reading road, 
who, in an interview in a Philadelphia paper, is 
alleged to have said: ‘“* Mr. Cave, Vice-President, 
is an idiot, and don’t know what he is talking 
about. He is the mouthpiece of Jim McHenry, the 
veriest vagabond that walks London streets, and a: 
notorious stock-jobber.” 


In an engineering point of view the entire line 
of the Texas Pacific Railroad from Fort Worth to 
Blanco is of the most interesting character, and 
even a layman could not fail to be impressed with 
the magnitude of the work, the genius with 
which all difficulties have been met and conquered 
and the thorough, c4reful manner in which every 
inch has been constructed. And in this place 
honor to whom honor is due. Major D. W. 
Washburn, the chief engineer of the Improve- 
ment Company, a young man, but a worthy pupil 
of the great engineer whose lieutenant he is, and 
full of capacity and genius, has had entire super- 
vision of the construction of the line, and it is but 
just tosay that the magnificent work that he has 
accomplished entitles him to a place in the high- 
est rank of railway engineers. 


A curious and interesting contest is being con- 
ducted in Columbus, Miss., by the Standard Oil 
Company. Three yearsago the merchants at that 
place asked the company to vary its prices accord- 
ing to the market, and upon being refused, com- 
bined together and bought oil from other 
quarters. The Standard Company then lowered 
its rates, and finally put a local agent into 
the field to undersell the merchants at re- 
tail, but still the latter refused to surrender, 
and to this day have handled “none of the com- 
pany'’s goods. Finally the m has put a. 
great quantity of groceries into town to be 
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sold at cost, and a small dealer who had built up al City Engineer, C. Baillairge,C. E., has been the | tank by a 4-in. pipe, drawing its supply from 

petty business in chipping dried beef for his cus-| manager of the water-works since 1966. springs in California Gulcb. 

tomers had to see the great company set up an CLIV.—NASHVILLE. Distribution is by cast-iron pipe, of which 8 miles 

opposition grocer next door to punish him for re-- Nashville, Tennessee, is in lat. 36° 10’ N., long. 4Fe laid, with 52 fire hydrants, 21 gates, 250 taps 

fusing to sell its oil. The merchants of a small | 9g° 49’ W.. on the south bank of the Cumberland 224 2 meters. Lead service pipes are used. 

town can hardly be expected to hold out against River, on rocky bluffs, rising from 80 to 175 ft.| The population in 1880 was 14,820, and the daily 

warfare of this kind. _It is to be hoped, however, | ahove low water. The town was settled in 1779; Consumption about one million gallons. 

that their struggle will not be without good re- | incorporated as a town in 1806. In 1832, the The capital stock of the company is $300,000, 

ae. population being 6,000, water-works were built by @nd the bonded debt $65,000, bearing 8 per cent. 
PEON eee Ee MT cae ee | the town, after plans of Albert Stein, C. E., taking interest. The total receipts from April, 1879, to 

THE HISTORY AND STATISTICS OF AMERI-| water from the river and pumping it by a direct- Oct. 1, 188!, were $68,500. The expenses in 1880 

CAN WATER-WORKS.* acting steam pump of 26-in. cylinder with 96-in. Were $12,402.15, and the receipts $30,722.85, 


~~. 











: ; ; ‘ H. W. Lake is the Secretary, Treasurer and 
BY J. JAMES R. CROES, M. AM. SOC. C. E. sau meanetin airs nace we - wae Superintendent, and J. C. Cramer the General 
(Continued from page 489.) | In 1878 two duplex Dean pumps were erected. Manager. tis oid ecialiiieente 
CLIT. QUEBEC. | Distribution is by cast-iron pipe, of which 42 miles — 5 aoe 
3 . Pees = , are in use of from 36-in. to 2-in. diameter. 
3 Quebec, Canada, in lat. 46 48 N.,long 71° 16 W., | No statistics of the number of hydrants and taps | GENERAL INTELLIGENCE, 
is on the St. Lawrence River on a promontory at heve been furnished. ee Aare 


the ou of the St. Chi les iver. e int Tt f i i ¢ s ee” We solicit and are Atediis paleased to publish in these 
mouth = Ri The point, ne population in 1880 was 43,461, and the daily © cones / j op hese 
called Cape Diamond, is 333 ft. above the river. camel 6.000.000 gallons ° columns any items of interest hal mag be furnished us 

The upper town is an elevated table-land, and the | The works have cost $1,500,000, and the ia 


. GAS AND WATER. 
lower town is a narrow belt along the St. Lawre ca ‘ iy : 
backed by a cliff, and a strip ~ the St. Charles | receipts have been $1,215.227.20. The expenses in| The Newark Water Company, of Newark, 0., capital 


3 PKs | 1880 were $65,667.93, and the receipts $64,541.42. | $200,000, wns incorporated last week. 
a oo ft. fone of =_ gradual ascent. : There was no bonded debt until 1880, when a one F. es E.. ee an aw ou - 
? . , ; . . ag “+r works construction, is n before the 
oun in . It was incorpcerated as ® city if of $75,000 was created, bearing 6 per cent. me Toot that city with bis oe Pet again belo! it 
in 1841. Water-works were built by the city in|. ; : : : i Pee nd Tam ge ar 
; 1 eT a | interest, to extend and improve the works. Jas. Corry, Penna., is agitating the question of a public 
1843, after the plans of George R. Baldwin, C. E., | Wyatt is Superintendent. water supply and a system of sewers; the project is 
taking the supply from the St. Charles River at! : not, however, so far along as to have a recognized lead- 
Loretie, 9:miles from the city, 486 ft. above the | CLY.~- ARRON, |ership in the matter. They are waiting for tae “coming 
ss itd én z 5 nl! ioe : . N ~ 92° W_ ie | man” to promote if. 
St. Lawrence, and 150 ft. above the highest polnt | Akron, Ohio, = lat. 41 N., long 4 W., son | So many citizens of Santa Barbara, Cal., diseon 
in the city. A stone dam across the river, 200 ft. | the Little Cuyahoga River, on the highest ground | tinued the use of gas and employed kerosene that the 
: at aa | between Lake Erie and the Obio River, 495 ft. | gas company announces that if the people will continue 
long, 14 ft. high and 6 ft. wide at top, diverts the and resume their patronage it will reduce the price from 
water into a subsiding reservoir. The water-shed of | #bove the Lake, and 1,065 ft. above sea level. The | g¢ to g3 per 1,000 feet. 
the river at this point is about 500 square miles, | town was settled in 1825. Orange, N. 4 is discussing the question of erecting 
‘ : . i Water-works were built by a private company, | water-works. It is thought that they can be built for 
About 3 miles above the dam the river widens | _ 9 I — $80,000 or less, and the town counsel has given his 
into Lake St. Charles. in 1880, after the plans of Joseph Flannery and 


. a : 5 | opinion that the law of 1876 will authorize issuing the 
From the reservoir the water is conveyed 40,969 E. J. Frost, civilengineers. The supply is taken | necessary bonds. 


ft. in an 18 in. cast-iron pipe to the city. In pass- from a bed of water-bearing gravel. A brick| Hornellsville, N. Y., has entered into arrangements 


f : oo é 4 - | with the Warren Pipe Works, of Philipsburg, N. J., to 
ing under the St. Charles River near the city the well, 50 ft. in diameter, the walls, from 30 to 18 in. | supply the village with water through 100 double hy- 
pipe was imbedded in timber and concrete 5 ft. | thick, resting on a cast-iron shoe, was sunk 32 ft. | drants, at a — —_ aves $30 per hydrant: also, 

‘ I Bate an weikines —_— dain bias | free water to all the village buildings, schools, etc., and 
under low water. In 1872 it was found that the | by excavating from the interior and allowing the | one drinking fountain for man and beast in each ward. 
pipe leaked from a portion of a lead joint having | Curb to settle by its own weight. The water! The reservoir will cover an area of 30 acres, and be ca- 
blown out, and that there wasa hole 114 in. in di-| Stood 16 ft. deep in the well. ee nee 


f i ss t 4 : . : bi | The Meadville Water-works, of Meadville, Pa., bave 
ameter in the spigot end of the pipe in that joint. Two Worthington Cees, one non-condensing, | been running their machinery since their formation by 
The jet from this hole, which was under a pres- | of 1,000,000 gallons capacity, the other a duplex- | water-power: but, owing to scarcity of water last sea- 
sure of 210 Ibs. per square inch, had cut 3 in. | condensing engine of 134 million capacity are pro- | son for about cog aad Ucltee & See gh ag 
: . . : . . 8 2 p y e 
into the wood-work of the box and nearly | Vided, pumping through 2,500 ft. of 16-in. pipe into | Phenix Iron-works, of Meadville, and are of 150 horse- 
through # 7-in. post. The pipe was repaired by | 4 reservoir on Sherbondy Hill, still in excavation! power. The cost of the change will be $6,000. 

‘ ‘ : at 25 Q g j | A special meeting of the Newport, Ky., Water-works 
banding it with a cast-iron sleeve with lead joint. | and embankment, 250 by 200 ft. and 14 ft. deep. | ., © SPOCm held onthe 84 to receive bide for additions! 
Within a year the jet had cut through the sleeve | !ined with 18 in. of oad a which is laid a| pumping machinery. The t.vo prope anon were for an 
ahole 2 iv. wide. The defective pipe was then | Pavement of sandstone blocks laid in cement. | engine capable of pumping 3,000,000 gallons of water 

: oe. ps . az . . . ‘ r day, or for two engines with a capacity of 2,000,000 
cut out and replaced. Afterwards the main was | ; Distribution isby cast-iron pipe, from 16-in. to 3- eaituas each, Bids were puesta’ only from Cope, 
carried across the river by a pipe-arch bridge of | im. diameter, 20 miles of which are in use, 644 + ow well & Co, of Hay o-, fate, and, ee Baty 

‘ | mag ‘ z : anufacturing Company, 0 skport, N. Y. The for- 

120 ft. span, surrounded with wood. ‘ miles being of lees than 61s. | mer firm made a proposition to furnish two engines of 
As early as 186) there were complaints of insuffi.| There are 157 fire hydrants, 40 gates, 600 taps} the capacity Famer grt my rthepbeny, ahy 2 

: : ~ . The cit 8 : | the power to furnish three million gallons per diem for 
cient supply. Experiments by T. C. Keefer, c. E., | and - ae ty pays $45 per year for $55 000 The Holly Company proposed to furnish two 
showed excessive waste, the lowest average night | each fire hy rant. two-million gallon pump engines for $51,500, or one 
delivery in April being 88 per cent. of the highest The population in 1880 was 16,512. The delivery | three-million gallon pumpengine for $48,000. The 








average day delivery. ' The tubercular corrosion of of water to consumers began on May 19, 1881. | matter was laid over for due consideration. 
the main diminished the supply-also. The capital stock of the company is $250,000, | STREETS, DRAINAGE, ETC. 

In 1865 G. R. Baldwin, C. E., found that the and there is a bonded debt of $200,000. | The city of Suinsial: Texas, has decided to pave its 
main was virtually reduced by incrustations from Edward J. Frost is the Secretary, Treasurer and | streets with wood, and contracts are called for. 
1.50 to 1.28 ft. diameter. There were then 3,035 taps, General Manager. : | Northampton, Mas-., wants sowers, and Mr. Waring 
and the consumption as measured was 3,000,000 CLVI.—LEADVILLE, Labels mcr merge ome age athe tee 


5 | The sewerage problem is receiving consideration at 

gallons under the existing arrangement of throt-| Leadville, Colorado, in lat 39° 15’ N., long. 106° | the hands of Caston, ( , eas-parete fasts w. The 

tling certain sections for portions of the day, while 20’ W.. is at the head of the Arkansas River. n ear | prevalence of malarial fevers in and about Canton calls 
u “? , t e . 

a constant supply at the rate of consumption in | for some action toward establishing an etficient system 


—_+0e——— 


. sas tet eh dee uli ; the summit of the Rocky Mountains, 10,500 ft. of neers. nn nee ues ee a 
the several districts when under full head of water) above the sea. Settled in 1878, it was incorpo- | solution to y council to appropriate $50,000 to 
would have required 7,200,000 gallons per day. | rated as a city in 1879, in which year water-works |to that now in use in Memphis, Tenn, “This was recom: 
Distribution is by cast-iron pipe, of which 27.5 | were built by a private company. The supply is| mended by Mr. George E. Waring, Jr., of Newport, R. 
miles are in use, of from 14 to 4-in. diameter, | taken from a stream in Big Evans Gulch, which | edie of Seakenl inst econ . ¢ ene 
mainly of 4-in. There are 222 fire hydrants, 112) has about 16$quare miles water-shed, heading in| wom Conan os = a, ane it " nae or the 
gates and 5,016 taps. the Mosquito Range. A dam in the gulch, a mite ee ee oe ae nnnt of the erpates but the over in. 
_ The population in 1880 was about 50,000, and the | and a half from the city, forms a reservoir 300 by | andes growth of Canton willseen conepel estes aatien 
daily consumption about 3,000,000 gallons. —_—_| 200 ft., and 16 ft. deep. From this a line of 2,200 im the matter. 
The works have cost $1,800,000, the amount of | ft, of 12-in. and 5,864 ft. of 6-in. pipe conducts the BRIDGES. 
=e The € oe water to the distributing tank, 185 ft. below the | Sr..Lours, Dee 8.—While a freight train eastward 
: 7 
about $2,000,000, In 1880 the expenses of main-/ dam and 164 ft. above the city. tis of wood, ad bound on the Western Division of the Wabarh Railroad 
tenance ’ venue $90.000. - was crossing over Missouri River, at St. 
SE ee ee Cee * 20 x 16 ft. - Charles, about six o'clock this evening, the enstern span 
* Copyright 1881. ‘ A Kuowles pump is also connected with the of the bridge gave way, and the entire train, composed 


ee 
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of thicte-twe com, Sietnanal etids seepe.teden atte leant , with form of contract and description 
: mee S beepers gates form on 


poagense to begin immediately, and tho 
live stock, was precipitated into the river about eighty | of capi pampblet will be ra t» completion. After 
feet below.} The eng is missing, but ly | the Ist. The contract is an ironclad leaving Getty the will be elevated on a 
else on thé @rai R which at least one intending bidder declares he structure similar to the elevated railroa’s in this 
{ ——— 9609 —— never sign. city for about 1,200 feet, and thence it will be a sur- 

RAILROADS. Col. Victor K. Miles, chief of the locating party work- | face road. The engineering of the in t to 

An action has been instituted in the Su Court of | ing on the Trinity & Sabine Railroad, was at Palestine, its grades, curves. ironwork and ry, bas all been 


the State of New York, to be tried i Count: located, one running 
by Issac 8. Warerssaa, of Pailadelphia, and Henry A’ | from Red Branch, on the International, to Creek, 

aylor, of Rochester, contractors and builders of the | the other from Trinity Station to the same point, which 
Rochester and State Line Railroad, against William H. | is the juaction of lines run thus far 


Tex., on the lst Two lines are 





present laid out, from v Square to Kingsbridg >, b 
the New Tork City and No: thern Relreed. br ubcsk 


eve queen of “S mare than by the ieee 
Vanderbilt, its former manager, for the recovery of | The plans for the building of the Methodist Episcopal ok — comaiesion have awarded 
$1,000,000 damages alleged to have been sustai by | Hospitel have been adopted. They were prepared b t $100,000 as a compensation for the property 


taken and damage Sse snk n the limits cf the city of 
Yonkers, That portion of the line which is within the 
limits of the city of New York has been condemned for 


reason of a breach of contract on the part of the de- | Mr. John Mumford, who wiil receive the prize of 
fendant. for them. The hospital is to cost between $400,000 and 
Ata meeting of the stockholders of the New York and | $500,000. Mr. Geo. I. a has given 240,000 of that 
New Eagiand Sueded. Dec. 6, the Jay Gould bya amount. The hospital will be built on the block 
were chosen direc by a vote of 94,000 out of "000. bounded by Seventh and Eighth avenues and Sixth 
The foliovging are new directors: Jesse Metcalf, | and Seventh streets, South Brooklyn. 
By Iney lion, Cyrus W. Field, W.T. Hart, | Tbe Central Tunnel Railway Company of New York 
ilson,.Names H. French, F. C. Fitz, | filed articles of association on the 7th. The ae is 
rts, H. # Jewett, L. B. Cannon, Fred. J. | $5,000,000. The road is to commence near the City 
Kingsbury? R. Suydim Grant and Henry L. Higginson. Park, and terminate near the Grand Central de- 
ork Sun says: The Canadian Pacific Rail- pot, and will be five miles long, connecting with the 
way Company is making a great effort to sell its 5 per | fourth Avenue Improvement. It will run under Cham- 
cent, bonds in this market. As the only security it offers 
at present for the interest as well as forthe cipal 
consists of wild lind jn the remote north of conti- 
nent, investors will thirdly care to pay par, which is the 
price as<ed, fora rity of such doubtful value. Their 
experience with the old Northern Pacific Railroad bonds 
is rot yet forgotten. 


Mavor Grace, in transmitting to the aldermen a com- 
muication from Messrs, Butler, St'llman & Hubbard, 
of this city, relative to the protection of the rights of 
the city in the proceedings now ding in the matter 
of the Broadway Underground Connecting Railway 
Company, = # have ve ee > a 
the conssrustion of an unde! under Broad- ona & Nev: Railroad vigea- 
way would not be a serious detriment to the interests an cSemee los object is the cuostinction ofa tine 
of the city, but in any event I am satisfied that no| potween Caliville, Nev.. and Yuma, with extensions by 
such structure should be built, except upon condition rail or water, as me hereafter be determined. to Port 
that the manner of its construction meet with the ap-| asabel and Libertad. ov the Guilt of California, The 
proval of the Mayor, Comptroller and Commissioner capital stock is $20,000,000. The San Francisco direc- 
of Pablic Works. To appropriate the core of Broadway | tors are P, Peckham, John N. Risdon, John Lloyd, Rob- 
for railway purposes would bs to deprive the city of a | or; N. Risdon and J. W.Smith, The Arizona directors, | * 
valuable property needed for public purposes, and | payi Brion, John J. Gosper and Frank Staples; and W. 
would necessarily interfere with the entire pipe and | yy Stymus, of New > oo The road will pass through 
sever "get of the street. I should pe eee oeneet a line of ncb mining districts, 
in any Iqisiation to protect the interests or, me cry | ‘The capital stock of the Bennington Cut-off, Middle- 
which your bosorable may be pleased to pass.” | +n Springs, and Lake Champlaia & Lake Ontaric 

The Pennsylvania Railroad Company ned its new | railroad companies has been taken, and the stockbold- 
dep >t at Merrick and Filbert streets, ladelphia, on | ors of the three companies will meet on Jan. 17 to 
the Sth, general traffic, and all trains are now run organize and prepare for the work of construction. 
ever the élevated road into the heart of the city. These railways together will form a system be- 

The Gujf, Colorado & Santa Fe Railway, opened its | tween Boston, Chicago, and Canada by way of the 
wh le length on the 2d inst., was organised in 1873 by | Grand Trunk and other Canada railways; also, be- 
Galveston men, and its mother was necessity. The | tween Boston and Montreal by way of the Hudson Canal 
mercantile interests saw that a road owned by Galves ae railroad and the waters of Lake Champlain 
too was a safety-valve. After many meetings and can-| and railway connections; also, between Boston and 
vassing for subscriptions the road “— surveying lines | Rutland over the Bennington & Rutland aver west 
and then locating. Aug. 1, 1880, road was n nd 
for business between lveston and Brenham, 126 
miles. Nov. 1, 1880, the road was opened to Milano 
Juaction, 174 miles, and connecting with the Inter- 
ra ional & Great Northern Railway; on Dec. 1, 1880, 
to Cameron, 186 m andon March 1, 1881, to Bel- 
ton, miles, Thus it wiil be seen that between Aug. 
1, 1830fand March 1, 1881, 100 miles were built, the 
difficulties of earlier stages of building to Brenham having 
been overcome. The distance from Galveston to Fort 
Worth is 345 miles. Including the eight miles of main 
line from Temple to Belton, the road from Temple to | ° 
Fort Worth being the branch, the Santa Fe operates to- 
day 353 miles of road, penetrating 12 counties and pas- 
sing th ten old ished towns, viz.: Richmond, 
Bell , Brenbam, Caldwell, Cameron, Belton, Clif- 
ton, n, Cleburne and Fort Worth. Besides 
these the road has eighteen towns of its uwn and a 
few infants comingon. The road penetrates the ridge 
between the Brazos and Colorado rivers, a section sec- 
on | to none in the State, and now feeling the effect of 
railway facilities in the way of rapid settlenent. The 
road is hailed with delight by Fort Worth, as it estab- 
lishes a competitive line to Galveston and Eastera mar- 
kets. —(Ga/veston News. 


ee 


io WEW PROJECTS. 


The Toledo & Detroit Air-line Railway Company; 
capital, $1,000,000. 

The Indianapolis Construction Company, of Washing- 
ton, O., and Indianapolis, Ind. ; capital, $100,000. 

A surve party left New Orleans on the 3d to go 
over and Conte hepremhe of the proposed New Orleans 
Red River & Texas Railroad, the objective point ot 
which is Palestine. 

The Austin & Northwestern Narrow Gauge Railroad 
surveying corps were eight miles above Liberty -Hill, 
| Nove on the Ist, and were moving in the direction of 

urnet. 


The Jacksonville Union announces that the early 
building of the Jacksonville, Tampa and Key West 
Railroad is assured, and that Jay Gould, Samuel J. 
Tilden, Governor Cornell, Winslow, Lanier & Co., Mil- 
ton Weston, of the Chicago Belt Live Railroad, and 
Other capitalists have taken the matter in hand and 
will push the road to completion. Tue road will :un on 
the west side of the river to Palatke, and thence direct 
to pa A steam terry is to be established from 

to a point on the opposite side of the river, and 
4 road run from there to Titusville, a distance of over 
one hundred miles, contract for grading this 
branch of the road has been let to a firm in Ohio, 
who have arranged with parties in Gcorgia to fur- 
ee men to a eee =, have the 

Tra com 0 pril. contract 
or building oy FA Jacksonville to Tampa will 
be let, when the work of lug will be at once begun, 
and it is the intention of the company to have the rad 
completed in six or eight months. The roads are to be 
of the standard Nortbern gauge, and at an early date a 
branch road will bs: run from the main line to Key West 
via Punta Rassa, and a line of first-class steamers put 
between Key West and Havana, The headquarters of 
the road will be established at Jacksonville, where all of 
the nachine spare, 208 are to be erected, and negutia- 

iw 


tions are no ing for suitable ground for a ter- 
minus, 


CONTRACTING, MISCELLANEOUS, ETC. 


Hallanin & Mober were the lowest bidders 0 the con- 
struction of the shaft aud tunnel at the new water- 
works at atte Park, Ill., and the contract was awarded 
to them at $14.75 per foot. 
sentah toe bara tidtan teete Geom tar ction 

ren one c 
Flenner under their poem The whole cost of the 
work done by the contractors amounts to $17,068, 22. 

A contract has been signed between the Baltimore & 
Ohio and Buffalo, Pittsburgh & Western railroad com- 

nies for the ae of busi the latter road 

buald an extension 136 miles from Newcastle, Pa , to 
ao Junction, where it connects with the Baltimore 
& Ohio, thus giving the latter an outlet to Lake Erie. 
The closing of a bayou, ae vee about com- 
a government specifications, broke 
Ist, The aoivuntof damage is not known, it being 
some distance below Shreveport, but the river fell ina 
few aor coer ee There has been about %¢35,000 
on 


t. 

A company for the improvement of Green’s Pond, at 
West End, Branch, into a lake has been formed. 
Surveys have been finished and contracts for excavation 
and work will soon be let. The Brokaw Brothers, 
Astor Place and Fourth Avenue, this city, are at the 
head of the enterprise. Frank H. Earle, ¢. E. Jersey 
poy the aon , : tract ee = ao 
a seventy acres, peohediy ex- 

There is to be a 200 feet to be built 
over the lake. Contract not yet let. Wooley, 
Long Brancb, is the man to 

The Grand Bonide Indiana Railroad Com let 
the contract for Aiding the northern cutension o its 
road from the present northern terminus to the Straits 
of Mackinaw. The successful bidders were L. A. Rose, 
of Bronson, and McDonald Bros., of Grand Rapids, The 
terms of the contract are that the road isto be com- 
pleted by Jun. 13 next, and it is expected that passen- 
ger trains willbe running to the its by July 15. 


































bers, Reade, Elm, Spring and Great Jones streets, La- 


fuyette place, Astor place, Eighth and Ninth streets and 
Fourth avenue. 


Redfield (Iowa) people are very entLusiastic over the 

st of the Minneapolis & Sr. Louis Railway com- 

ng to cur town. As soon as they heard the surveying 
party was coming this way, a meeting of the cit: 

was held. A committee was appointed to go to Perry 

and consult with the engineers, The survey is now 

completed th b the town, establishing their crossing 

over the Des Moines Northwestern track about twenty 

or thirty rods east of the depot. 


A new railroad company has been formed under the 


= 


aud north of Hoosac Tun and the Massachusetts 
Central Railroad on the east of the tannel, and extend- 
ing from there to Bostov. At Boston connections are to 
be formed with a line of ocean steamers between that 
city and Liverpool and other places in Europe. 


The Leavenworth, Olathe & Southern Kansas Rail- 
road company was organized on the 5th. The - 
tors are . Wilson, Joseph Whittaker, 
8S. F. Neely, Matt Ryan, J. W. 

A. Hurd, of Leavenw 


ef 


. 
% 


I 


Leavenworth through ee Johnson, Miami; 
Franklin, “Anderson, ee, Woodson, Greenwood, 
Butler and Cowley counties, When completed, ‘with 
——- m ee a Johnson counties to the 
State line at Kansas City. road poses building a 
branch from Atchison to vouworth. 

The application for a new railroad charter, to be made 
at the next session of the Connecticut ture, 
which was referred to yee undou apper- 
tains to a scheme which has been on a ‘or some 
time, and for which surveys are being . 
The ee ema in new scheme are ng 


c 


let into their secret if the surveys prove as favorable as 
e . From the few items of information al- 
lowed to transpire, we learn that it is proposed to con- 
struct and equi: a line of railroad between Boston and 
New York far ahead of any now running between these 
cities, and even superior to any road in nome It 
is claimed that the distance, via the new line, will be 
only 180 miles, and that, as the road is to rT no grade- 


immediately the: . The work wiil be started first 
at Galveston, and afterward will probably be begun at 
San D and Victoria. The track will b> laid with 
new steel rails the whole way through. The bridg> 
avross West Bay will be about 12,00) feet in lengib, 
and will be to completion as fast +s 

— to #. a first-class piece of work. 


crossings whatever, is tu be almost ler is in San Antenio. look- 
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vequire three Sn tate ieee’ - ing after A on of the line from that to 
Arcticles of incorporation of the Chicago & Peoria | York. Fifty millions is anid to be about the estimated | week. General Palmer is now in. Europe in tha interest 
Railroad omen ave been filed. ine a eek cost of the new enterprise.—Boston Journal, Dec. 8. of the y, and is supplies witb all pos- 
ae ‘Catlin, Pou a &. Glover. H. s.|_ The ings of the Yonkers Rapid Transit Com-| sible Material of all kinds te arriviug bot at 
ne and A. 1. Griff... ley ny for the right of way into the city of Yonkers >ave m and Christi, and. is being. pushed to 
: re : comp! and the son: missioners apr-inted last | the front with speed that men and steam ecn ac- 
The Font du Lac, Wis., county board have voted to | September have made their -as to the right of . The steamer Nettle will leave here to-lay 
erect a new court-house costing $65,000—$95,000 is to | way which the company to acquire. The new | for Christi, laden with three locomotives and 
be provided for in the assessment for the Fe‘so0. year, | line is to leave the New York City & Northern Railroad other for use on construction in Mexico. Trick 
,000 in the assesspzent of 1992, aud $15,200 in the | near the so ithern part ef the estate of Angustus is laid on the west side of the Rio Grande a d'stanc: of 
assessment of 1833. Cortlandt, and contix> «is a northwest direction, al-| about ten miles from Laredo, and it 
Tre printed speritvetion of the now Austir Tex., 


is thought, 
ways keeping easter|) Broadway. Ths company reach Lampasas by March 1, 
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Thiers, accompanying an article by the Hon, 


|Elihu B. Washburne, our former Minister to 
Tribune Building, 





GEO, H. FROST....... sékeeies PROPRIETOR. 
eT « BATE os cciidecrsinys bance Epiror. 


‘the making of Burano lace, for which the Princess 
| Louise of England has made a sketch. The num- 


SATURDAY, DEC, 17, 1881. 


=== |(from an artotype by Edward Bierstadt, N. Y.), 
'which will accompany an anecdotal paper by 





N EWS. piece printed in tint—a portrait of ex-President | SEWERAGE OF AMERICAN CITIES AND 


New York City.} France. A full-page portrait of Queen Margaret | 


ae Ee | of Itaily is given in connection with an article on | owe ; 
Pee ere | & report in brief of the system of sewering pursued 


| im the city of Memphis, Tenn., by George E. War- 


Sstnapsunessansteasteaseemamneneenenensemeeeemeneneeeeneneee aa nn Ee 


TOWNS. 


In the Journal d’ Hygiéne for November we find 


| ber also has another portrait of President Gartield | ‘8 Jt, with an engraved plan of the city, show- 
| ing the lines of main and branch sewers, as also 


plans of the accessories in use there, and we are 


=—======= |Colonel A. F. Rockwell, entitled ** From Mentor | led to notice this paper in connection with reviews 


THR regular edition of St. Nicholas in England | to Elberon.” The immediate friends of the late | °! the sewerage works of American cities, as the 


is now eight thousand copies. Ten thousand | President regard this portrait as giving a some- 
copies of the Christmas number are being sold | what different phase of the late President's char- 
there. acter from that presented by the engraving by 
Cole in the December Century, and as revealing 
his affectionate qualities, while the latter was 
especially strong on the intellectual side of his 
nature. The artotype is also interesting as being 
the portrait Mrs. Garfield selected to send to Queen 
Victoria. The sale of the November and Decem- 
ber Century still continues. A new edition of 
nine thousand of the latter number has just been 
issued, 


———_—_—_—-e—— 

THE attention of contractors is called to the large 
contract on the Boston Improved Sewerage—ad- 
vertised elsewhere in this journal this week—to 
be let on the 24th inst. 





THE new international railroad line, which is to 
give more direct communication between France 
and Spain, will necessitate another large tunnel. 
The Pyrenees will be cut, much to the disgust of 
some of the military folk of both countries. The 
expense of the tunnel will be paid by the Spanish 
and French governments. It will be six thou- 
sand, six hundred meters in length. 

— -—» ea —- 

A QUESTION FOR RAILROAD EXPERTS: WHAT IS 
‘*GRADING?”—A case of some importance in a 
neighboring State will be brought before the 
courts on a question as to what constitutes the 
“grading” of a railroad; one side claiming that it 
embraces, in addition to cuts and fills, the con- 
struction of bridges and culverts, or in other 
words the preparation of the entire road-bed 
ready for the cross-ties ; the other claiming that 
the grading includes only the cuts and fills, 

As there is something to be said on both sides of 
this question, we should be pleased to furnish 
space for such as may be disposed to state their 
views or discuss the question, pro and con. 


oe 
THE giant forces which scientific discovery is 
putting in the hands of engineering bid fair to 
develop a particular form of the profession. 
Works, the very immensity of which prevented the 
thought of their being entertained in former times, 
are now, as it were, the very objects which 
speculative syndicates and courageous companies 
are looking after. Oceans are joined together, 
mountains leveled and the face of nature con- 
siderably ‘* transmogrified.” A special class of 
engineers are being educated for these works, but 
although some of the world-famous projects are 
nearly finished, others are cropping up at such a 
rate that there is no likelihood of an immediate 
dearth of employment. 
The Isthmus of Corinth is now to be cut, for a 
company has just been definitively constituted, 
and the report by General Turr has been drawn 
up. The territory of the isthmus is comprised 
between the Geranian mountains, which vary in 
height from 1,800 to 3,000 feet’ M. Gerster, 
who had been already engaged in the Darien survey 
for the interoceanic canal, was sent with a number 
of engineers to make the necessary surveys. Three 
lines have been surveyed and leveled. The first 
coincides with the line laid out by the engineers 
employed by the Emperor Nero in the second half 
of the first century of ourera. It is 6,342 meters 
in length, and is 78 meters above the sea level. 
There are two variations of this line, one of which 
starts from Kechrioes on the Aigean Gulf and 
oe follows the valley of the river Levka, falling into 
G. B., of Lowell, Mass., writes us as follows : the Southern Sea near the modern city of Corinth. 
* Will you club ENGINEERING NEws with other This line is devon kilometers, , ; 
apers this year the same as last? If so, let me| The surveys show that the line of the ancients 
ow what the price of ENGINEERING Nzws and | gave 9,430,000 cubic meters, while the latter gives 


the Century Magazine will be, I see that club | 12,424,000 cubic meters. The line adopted by 
agents offer them at quite a reduction. 


In answer thereto we repeat what we have here- 
tofore published, that we will club with any news- 
paper, magazine or periodical in the country, and 
will allow all the commission that we receive, less 
five cents for transacting the business. The Har- 
per’s and the Century magazines are $4.00. We 
will send them to any address, and in any num- 
ber sent us by subscribers to our journal at $3.25 ; 
if any news agent can do better, he has the *‘ in- 
side track,” and we yield it to him. Our sub- 
scribers can alwavs rely on getting more for their 
money by dealing direct with us than through 
any news agent; these gentlemen are useful in 
their way, but their labor in the field of class- 
journal circulation is so small as to be hardly ap- 
preciable. 





AT a meeting of the Civil Engineers’ Club of 
Cleveland, held on the evening cf Dec. 18, an in- 
teresting paper on the ‘‘ Crystallization of Iron’ 
was read by Mr. N. P. Bowler. Ut called forth quite 
an animated discussion, anda relation of the expe- 
rience of members of the club on the subject. It 
is on the programme for the next meeting, when 
more will be said on the question, ‘‘ What Causes 
Crystallization.” The proceedings of this organi- 
zation are published monthly in a very neat 
pamphlet, in connection with those of the clubs 
of Boston, Chicago and St. Louis. 





addition to this advantage possessed by the former 
line, there are some others. Soft sandstone and 


the soil, and the slopes are so that the canal 
would be protected from the drainage of the val- 


perative order. 


twenty-two meters respectively. 








Nero is straight, while the others have numerous | 


curves of a minimum radius of 2,000 meters. In ; sia: 7 i 
from sewage, in competition with the rich phos- 


calcareous gravel form the principal elements of ! 


The depth of water and width at top would be | “ : 
the same as for the Suez Canal—eight meters and } is not hampered by the sentiments of the superior 
}claims of the individual voter to consideration, 

The distance gained by the canal would be one | it would be possible to carry out this system as 
hundred and eighty-five miles from the Adriatic to | Proposed for Paris, to a degree of success entirely 
the Piraeus, and ninety-five miles for vessels from | beyond anything we could hope for in this coun- 
the Mediterranean. Even in Periander’s time, | tty. and we are entirely willing that the city of 


claims made in support of the introduction of the 
system in Paris, rest mainly upon its successful 
working in Memphis. 

After explaining the principle of this working, 
which consists in confining the sewers proper of a 
city to the discharge solely of the house waste 
(for which a pipe of very small diameter will suf 
fice), he endeavors to shorv that instead of increas- 
ing the water supply, or increasing the volume of 
water in the mains, by introducing the rain water 
from roofs, yards and streets, with a view tothe 
better sweeping of the fecal and other house 
wastes to the outlet, it is better, in a sanitary point 
of view, to so concentrate the discharge frem the 
houses as to insure the regular periodical flushing 
of the contents of the small sewer by means 
of the ordinary water supply husbanded by 
means of flushing tanks located at the head of the 
branch sewers, and declares that the system is as 
applicable to the City of Paris of over two millions 
of people, as to the City of Memphis of less than 
forty thousand, and we cannot deny that there is 
much of plausibility in the arguments brought 
forward in support of this view. There is no novelty 
in them, however, andin the proper place we 
would be ready to accord them their full weight, 
but not to the extent perhaps of admitting that, 
“if Paris were in possession of a net 
work of sewers, constructed on the model of that 
of Memphis, all its filth could be carried away 
through the application of the Fields flushing 
tank, with a volume of waterten times less than 
what they consider to-day is indispensable.” It is 
at once evident that unless the sewage can be de- 
odorized, the Seine, the natural outlet for all this 
sewage, would become little better than an 
elongated cesspool, and would call for extra works 
of some sort for its purification or removal. And 
it is precisely here that our objection to the system 
proposed by Mr. Waring comes in. He admits 
the necessity, in the case of Paris, for 
treating this sewage, so far as to render it 
innocuous primarily, and of value to the agricul- 
turist secondarily, as is done now at Gennevilliers. 
Tw utilize or to render innocuous the sewage of a 


| couple of millions of inhabitants, which it is admit- 


ted, under this system, will become necessary, 
will be found to be a problem of great intricacy, 
if, indeed, its successful solution be possible, At 
all events, in this country of wide areas, there can 
be no market for the manufacture of feeble manure 


phates and gnano, the supply of which equals all 
the wants of the agriculturist, 


In the older countries of Europe, where such a 


| thing as virgin soil cannot be found within any 
ley waters, etc. The advantages of having a reasonable distance from the large cities, and 
straight line for navigation are simply of an im-| where the system of police is, in most cases, as per- 


fect as can be desired, or at all events, where the 
action of the executive in state or municipal affairs 


pa ee eae 4 “ ” Paris should lead the way and show how far it is 
Tue January Century. a large edition of which | 626 B. ©., there was “some talk” of cutting the ; , . : 
is on the press, will be delayed this month until isthmus. There is nothing “new under the sun” | Possible to realize such an image as the “‘ beautiful 


the 28d. Oneof its novel features is to be a frontis-' it would almost appear after all. 


Seine cleansed of ita daily pollution and emerging 
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from Paris with the natura] limpidity restored,| provement, in hopes that the schism which has 
which it possessed before entering it.” evidently existed for some time between the trus- 
The proposed system, if applied in Paris, will | tees of the respective cities would be healed. 
only effect by water carriage what is now effected| It was known that the report of the committee 
by mechanical means. of 1878, which has been referred to as giving 
The authorities have long resisted the intro-| authority for alterations in the plan, gave no such 
duction of the English system of water|authority, and was made some twelve months 
carriage, and but small advance has _ been| before the contract with the Edgemoor Company 
made in that direction. The  water-| was executed, and Mr. Roosevelt, in quoting from 
closets discharge into cess-pools within the|the Committee Report of 1878, says: ‘‘That the 
premises, emptied at intervals. greater or less, by | bridge is capable of supporting 1,100 tons of dead 
machinery and carried out of the city in tonneaux. | weight ;” and, as he understood the term dead 
All surface or other water is discharged into the | weight, ‘‘it meant the weight of the bridge itself,” 
main sewers; there are no pipe sewers in Paris. | the term live load being applied to a rolling load, 
The contents of these cess-pools must, therefore, | and adds: ‘‘ Now, there has been added to the 
be richer in manurial ingredients than if the| weight of the bridge itself, according to the 
water supply were increased to the extent of} Engineer’s report, 1,200 tons more, and it would 
sweeping the house sewage to the outlet, as at|seem to the mind of one who is not an engineer 
Memphis. Then we might reasonably expect | that we had put on all that the bridge can bear, 
that the value of the present sewage would be }and there seems to be some reason to suppose that 
greater than by the proposed improvement. the whole thing may fall down.” * 


In Paris the business of removal and prepara-| “The factor of safety, according to the com- 
tion of the manure is let to a contractor, and he| mittee’s report, was to be six; according to the 
would appear to make a gain out of the transaction; engineer’s report it has been reduced to three. 
that is, the public funds are benefited by it ; but | Now, who has made this change, and when was it 
not so the tax-payers. They pay a considerable 
sum for the emptying of their cess-pools, 8 francs 
a cubic meter, 15 francs for a fosse mobile, and 
Mr. Krep calculated that the resulting poudrette 
sells for 4714 francs, which costs the city 146 francs ! 

———____— -- o -- 


EAST RIVER BRIDGE. 































had adapted the bridge to the use of palace cars 
without the authority of the board—without even 





*To dis:ipate such fears as are referred to by the trustee, 
Ex-Controller Steinmetz lectured on Sunday, 


11th inst., before the ‘‘Spread the Light Club, ” 
(whatever that may be), on municipal affairs, but, in 
reality, it would appear, that the occasion was 
merely made use of to attack.the integrity of his 


rived from a perusal of the printed reports of the Brid; 


tween the towers. 


3 Tons 
former associates in the trusteeship of the im-| Jf {fir there is supported by staye..00.00.100000,.0000 2430 
portant work of the East River bridge. He indulges Geinusitan to eben 4837 
in some plain speaking, such as “perhaps an ex- | To'this is added by late esiimate of Chief Engineer... ’500 


planation from Mr. Kingsley and his special asso- 
ciates in the board of trustees will be exacted by 
an outraged people ere the next legisla- 
ture is permitted to vote away another million 
and a half of their money,” and that, prior to ob- 
taining any further aid, ‘the board of trustees Taio, aeeie auat waleena ene is 328 x 1.64 = 538 
should submit a complete and final plan, from “St. 538 + 2.064 = 2,602 tons is the strain on a cable, 
which no changes are to be made, to a committee | caused by the weight of bridge, loaded with the maximum 
of competent engineers and contractors, and all cettusated tratiic Uhe Cree y craat Of © caliy Cems oot. 
disbursements hereafter to be made by the con- 


mated as 12,300 tons. This gives a factor of safety (so- 
trollers of the two cities, upon approved vouchers 


called) of 4.7. But the method of -com of strains 

with the breaking strain is very unsatisfactory, as ee a 

ith safety 
of the commissioners of public works respect- 
ively,” and speaks of ‘‘ guesses,” and ‘‘ schemes 


doubt as to bow far the strain may be carried w 
within the breaking strain ; the increments of approach to 
hatched in secret conclaves,” and ‘‘ doctored con- 
tracts,” and finally, after referring to the corrupt 


this point cannot be estimated with safety : but it is emi- 

nently proper to rezard that point in the loading as a safe one 
city government, and suggesting plans for the fu- 
ture, winds up with, ‘‘ how long, oh, Lord! how 


for the estimate of strains. within which, the material will, 
on being relieved of the strain, resume its original length 
within an inappreciable traction ; or, in other words, up to 
long?” 
As the adjourned meeting of the board of 
trustees was to take place on the 12th inst., and 


this point it is not strained or crippled. This point is what is 
highly interesting proceedings were anticipated, 


known as the “limit of elasticity.” below which the strains 
the ex-controller and trustee perhaps thought that 


work no sensible injury to the material; and the term factor 
f safety, as applied to the f strength 
strains fn posed and eal ak oy 
his thunder would produce some stir or sensation 
among the culprits—possibly be referred to a com- 


ol ween the 
strains im what w absolutely break the mate- 
rial, is of no consequence whatever. 
From extenced tests made by the the limit of 
mittee with power. But if he had any such hopes, 
the closing paragraph of the report of the proceed- | as the strain D 
ings of the club, of which, whether a member or | f,"Gh""“rame ‘should’ increase to double the estimated 


elasticity in one of these cables is reached when it is strained 

to the extent of 8,118 tons, and the factor of safety derived 

not. he saw fit to make the vehicle of his lucubra- | weight (which is scarcely to be anticipated), the strain caused 
, “ i uld be 1,075 tons, . added 

tions, would, or should, have shown him the | ai ond Uy the weight of betdge-an colon 088, 

futility of any such hopes. In the discussion which | Would. bes strain of 3,139 tons on 


a 
: so ned with safety up to 8,118 tons, or a factor of safety 
followed his lecture, it seems that the | this comparison of 258: and, in fact. by parening th 


views of the association were to the effect “that! estimated weight of trifle could “be passed erate goin By bridge 
; . no a rom o iw 

all salaries of oftice-holders should be reduced; | euomeeing 0° ae ce ah te cine Toateelie 

that all street railroads, ferries, gas companies and | within the limit at which the cables could be strained with- 


city property should be owned by the citizens at | Psive are well aware of the statements of scientists that there 
j wever sma. 
large, and that houses should ae semee to the | Material ‘subjected to it. Posalbly tu mae 
people directly by the municipality ! | long as these savans are unable the necessary 
The meeting of the trustees which took place on Te te dat crested dans teens inane with 
the 12th had been looked forward to with much | providing for a half-dozen generations 


or 
i i oter rit hat 
interest by all interested in this most costly im- which Gar Usaters way hewn sumabaabonn St 


Making supported ~ WINNS iiss sd tase Sid, KK 5,037 
The load on one cable would be 44, or.................. 1,259 

The strain on the cable by this weight will be the 
weight multiplied by co-efficient of tension = 1.64. 

ee strain on one cable, by weight of bridge, 1,259 x 1.64 
== 2B, tons. 

The maximum traffic of the bridge has been estimated as 


weight, viz.. 4.6, in that the may be loaded up to this 
int, without any injury whatever being apprehended. 
For instance. suppose.the estimate of the live load for this 
n. viz., 1,311 tons, should prove too small, and the traffic 
ould increase one-half, or a total of 1,966 tons. The pro- 
portion for one cable would be 4¥2 which, multipiied 
by 1.64 = 806 tons, which, added _to 2,064, askance 
on one cable, or a factor of safety 




















made?” Mr. R. went on to say “‘that somebody 


the knowledge of the board ;” and further, ‘the 
engineer implies that some one forced this change 
against the judgment and opinions and wishes of 





we would append the following, with the understanding 
that it claim~ no greater d of acvuracy than can be de- 


Trustees which have appes from time to time, and the 
legitimate deductions therefrom. The calculations refer ex- 
clusively to the river span, or the portion of the bridge be- 
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the chief engineer. Is this so or not? And if the 


steel is safer than the iron, as we are told, the 
increase of safety has been acquired against the 
engineer’s judgment.” 

Certain of the trustees showed a commendable 
desire for information beyond the written record, 
and the public just now are very much exercised 
as to the truth or falsehood of various rumors as to 
the safety of the bridge, etc.; but nothing was 
done to relieve this anxiety or to come to any 
definite understanding. Of course, no notice what- 
ever was taken of ex-controller and ex-trustee 
Steinmetz’s complimentary lecture. 

There was a warm discussion, and much was said 
which had better have been left unsaid. A vote of 
censure against some unknown individual or in- 
dividuals was moved, having no reference, to 
the ex-controller and was tabled, and a resolution 
was passed asking certain information of the engi- 
neer, and also a committee appointed to report upon 
the contract with the Edgemoor Iron Company, 
and whether the bridge trustees have grounds for 
an action for damages against the said company, 
after which the board adjourned to meet on the 
second Monday in January next, until which time 
the public must wait with what patience they 
may. 

There is a circumstance which comes to light in 
these discussions of the board, which cannot but 
impress itself upon all who are interested in the 
subject matter, and that is, that in a work of such 
magnitude, and where, from its nature, there are 
so many points requiring technical explanation, 
there should not have been an accredited officer, 
a confidential assistant of the chief engineer, who, 
in the lengthened absence of the latter, should 
have been present with the Board at all times 


.| when any professional question was under dis- 


cussion, not to give his advice, necessarily, but for 


———| purposes of explanation of technicalities. Had 


such measures been taken, the present misunder- 
standing, for it is nothing more, could not have 
arisen, and this unseemly squabble would have 
been prevented. 

There is another point, which a careful study of 
the operations of this board of trustees reveals in 
our opinion, and we give it for the benefit of such 
timid souls as know nothing of the modus operan- 
di of great achievements, yet are prone to the belief 
that what they cannot see is equally obscure to 
others, or if known, is concealed from unworthy 
motives. It is this: There is some one individual 
connected with this work, possibly a trustee him- 
self, who, with a far sightedness which could not 
have been understood, had it been revealed, has 
persistently labored, from the inception of the work 
to the present moment, in the effort and in the 
determination, that this structure, instead of being 
a mere convenience between the two cities, should, 
by its capacity to meet all demands upon it, be- 
come a factor, and no mean one, in shaping the 
destiny of a section of country, which without it, 
had been little better than a barren waste. The 
cost to taxpayers was a secondary consideration 
with him, satisfied in his own mind that the here- 
after would fully justify the outlay, and from 
present appearances there need be no fear of a 
failure of his scheme from any cause. 


CITY ENGINEERING IN PHILADELPHIA. 


In a previous volume of this journal we de- 
scribed at some length the engineering depart- 
ment of Providence, R. I., and characterized it as 
the most complete organization of its kind in this 
country. It is the embodiment of simplicity—one 
department only, with one responsible individual 
as its head—a City Engineer appointed by the City 
Council, and by the city held responsible for the 
proper discharge of all the important duties result- 
ing from the designing and ion of the public 
works under his charge. In thés case it is expected 
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that the City Engineer is a well-qualified civil 
engineer, who knows more about sewer, bridge, 
water-works and street construction tlran the aver- 
age ward politician; that he knows how to sub- 
divide his duties and properly select his assistants 
for the several divisions over which his supervision 
extends, and that a man who can well and eco- 
nomically “ run” the public works of even a mod- 
erately sized city is worth a fair salary, such as 
will warrant the imposition of so many responsi- 
bilities upon him that he will have no time to spare 
for political engineering, his works being the best 
recommendation that his employers can give their 
constituents. 

As the antipodes of the simple, sensible, efficient 
and economical New England organization we are 
bound to record the complex, wasteful, bungling 
and inefficient system now in use in the second 
city of the Union, Philadelphia, and if we unwit- 
tingly are incorrect in any of our statements, or 
have drawn false conclusions, we stand ready to 
be corrected and will be thankful for the facts in 
the matter. 

Philadelphia is governed by a mayor and two 
councils—the Common and Select. The Select 
Council is composed of thirty-one members, each 
one representing a ward of the city; the Common 
Council is composed of nearly one hundred mem- 
bers, elected pro rata, one to every 9,000 of the 
population. The public works of the city are man- 
aged by departments; they are Water, Surveys, 
Highways, Gas, Markets and City Property; there 
is also a Board of Health, a Board of Surveyors 
and a Board of Harbor Commissioners. The 
‘*Chief Engineer and Surveyor” of the city of 
Philadelphia, elected by jvint councils for aterm 
of five years, is the head of the Department oi 
Surveys and President of the Board of Sur- 
veyors. His duties are the registration of prop- 
erty, the designing of bridges and sewers, the 
regulation of street lines and grades, and of har- 
bor lines. Having prepared the design and 
specifications of public work, these are submitted 
to the ‘‘Board of Surveyors,” consisting of the 
Chief Engineer and Surveyor and 13 District Sur- 
veyors, who meet on the first and third Monday 
of each month at the Chief Engineer’s office, for 
the transaction of such business as may come be- 
forethem. These surveyors are elected every five 
years by the people of their respective districts, and 
the nominees are seldom changed. Each cne has 
a practical monopoly of the surveying business of 
his district, and is placed under bonds for the 
proper staking out of all private and public 
property, the highways, bridges, sewers and wharf 
lines. For the surveys and grades of public 
works, they are paid by the contractors; for those 
of private property by the owners thereof. After 
approval by this board, the contract is advertised 
and awarded by the Department of Highways, 
which is presided over by a ‘‘Chief Commissioner,” 
who has no discretion in the matter of letting, 
but must award to the lowest bidder who is able to 
furnish security in one-half the estimated value 
of the work. The contract awarded in cases of 
large works of sewerage or bridges, the Depart- 
ment of Surveys notifies the contractor to begin 
work; the contractor then calls in the District 
Surveyor to give lines; during progress of con- 
struction of large works it is inspected by the en- 
gineers from the Department of Surveys, upon 
whose certificate estimates for payment are given; 
but the final estimate is made by the District Sur- 
veyor; the completed work is formally accepted 
by the Chief Engineer, the warrant is drawn by 
the Commissioner of Highways and ordered to be 
paid by the Mayor. All payments for highways, 
' bridges and sewers are made by the Department of 
Highways. Suretiesare held for three years. The 
buildin,, of small sewers is entirely under the su- 


which also cleans and repairs all sewers and can- 
trols the street improvements, such as paving, 
curbing, etc., independent of any engineering de- 
partment. 

In this account of the clumsy shifting of respon- 
sibility, so thatin case of failure ‘‘ nobody is to 
blame,” we are not certain that we have yet fully 
mastered the details; if any person of an investi- 


























































of the comparative efficiency, economy and sim- 
plicity of Quaker engineering and that of other 
American cities, we will be pleased to record the 
results. 

Here is the Engineering Corps, (Water and 
Gas Departments and District Surveyors excluded), 
of an American city of nearly one million of in- 
habitants: Chief Engineer, salary $3.600; Principal 
Assistant, in charge of designs, $1.800; Assistant 
Engineer, in charge of construction, $1,620; 
Draughtsman, $1,350; Registrar of Property, 
$1,350: Receiving Clerk, $1,350; 3 assistant clerks 
and 5 assistant registrars at $900 each, and 1 mes- 
senger. The offices are inthe new city building 
and in appointments are second to none other in 
the country, with the exception of convenience 
and time-saving appliances, in which Providence 
must take the lead over all others. 

The City Engineer of Providence has the highest 
salary of any official of that city; the list of his as- 


News. Of the 34 assistants there named nearly all 
are civil engineers, who can take a transit, level 
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tributing pipes. 


gating turn of mind will wreetle with the question 














































sistants is given on page 145, vol. 7, ENGINEERING 


or chain and do duty in the field, or they can be 
equally efficient in the office. When the city of 
Providence wants a bridge or a sewer built it tells 
its Chief Engineer to build it, and that is all there 
is about it. There is no see-sawing about from 
City Engineer to independent Surveyors, to a 
Highway Commissioner, to contractors and so on 
back to the City Engineer. Will some one of our 
Philadelphia readers demonstrate for the general 
good the peculiar merits of the Philadelphia 
‘‘ plan ” of city engineering and if it is susceptible 
of improvement, can such be effected, and how? 


THE PREVENTION OF WASTE OF WATER. 


In a paper read by Thomas Stewart, student 
Institution Civil Engineers, last April, and for 
which he received a Miller prize, we find descrip- 
tions of the methods resorted to by the authorities of 
many of the large cities of Great Britain 
in order to prevent the waste of water. Through- 
out the paper the term “‘ waste” is applied to water 
which flows from defects in the service pipes and 
fittings (both material and workmanship being con- 
sidered), but does not touch upon waste due to the 
prodigal use of water. The sources of waste are con- 
sidered under the three heads: Defective water 
fitting, defective service pipes and defective dis- 


The first division was the most fruitful source 
of waste, as the leaks were generally so located as 
to prevent inspection, and plumbers were in the 
habit of using fittings of inferior quality, deeming 
cheapness paramount to excellence, and except in 
the better regulated water-works this custom was 
general until within the past twenty-five years. 
The prescribing of the kinds of fittings and test- 
ing and stamping them are making great improve- 
ments in this matter, although much trouble is 
caused by the presence of old fittings, espevially 
in places where there is no authority for com- 
pelling their removal. The defective fittings con- 
sisted chiefly of ground cocks and water closets 
supplied direct from the mains by taps. It was 
found that in a short time the cocks leaked, and 
at any time the water-closet taps allowed a con- 
tinuous flow. In Glasgow they were prohibited | the first two or three months they were removed; 
shortly after 1860. During the summer of that} lead service pipe when found wasting twice dur- 
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rate, a special inspection of the fittings in various 
parts of the town was made, and it was found 
that the common ball cocks were most wasteful : 
fifty-three of these being found wasting 12,500 gal- 
lons per day, and ninety-nine common cocks wast- 
ing 11,700 gallons. These investigations resulted 
|in the following rules: 

‘That no common ground cock be allowed for 
the future to be cunted direct from the main 
Service pipe, or from a cistern, except it be on the 
same floor as the tap, and that screw-down cocks 
only be used for this purpose.” 

_“* That no water closet be allowed to be supplied 
direct from the main service pipe, by any kind of 
tap, but be supplied from cisterns.” 

These rules, aided by a rigid house-to-house in- 
spection, resulted in the saving of 5,000,000 gallons 
per day, or eleven gallons per head per day, and this 
rate continued until the Commis-ioners relaxed 
their exertions. During 1864 an examination was 
made of all the fittings to ascertain how many 
complied with the regulations, and it was found 
that forty-one per cent. of the whole were not 
in compliance, and every eighth tap was found 
wasting water. 

The company at Norwich, acting under a special 
act of Parhament, reduced the consumption from 
40 gallons per head per day to less than 14.5, the 
manager contributing one-half of this saving to 
the introduction of screw-down cocks, and the 
other half to the use of cisterns in place of cocks 
to water-closets and ground-ball cocks. By the 
same means Newcastle affected great saving; in 
one district, by the use of double-valve cisterns in 
each house, the consumption fell from 82.5 to 16.5 
gallons per head per day. 

Defective service pipes are not so numerous as 
defective fittings in proportion to the number of 
persons supplied ; butthe possibilities of locating 
the leaks are much fewer on account of the pipes 
being hidden. In Glasgow in 1876, of 10,825 com- 
plaints of deficient supply, 3,294 were found to be 
caused by bursted lead service pipes. The defects in 
lead pipes may result from want of sufficient 
strength to withstand the pressure. bad material, 
or inferior workmanship. It is difficult to unerr- 
ingly detect bad material, owing to splits occuring 
upon the inside during manufacture. Iron pipes 
are generally subjected to a certain pressure before 
being used, and are laid under the superintendence 
of an officer of the water-works; while in some 
towns the corporation lay the pipe up to or through 
the walls. In increasing the supply toa town it 
frequently happens that the pressure is increased 
beyond the strength of the old service pipes, and 
unless there be some authority compelling their 
removal, the reduction of waste is much retarded. 

Defects in distributing pipes are discovered by the 
water rising ta the surface, or, when the waste is 
great, by lack of pressure in the immediate 
vicinity. Undercertain conditions this waste may 
continue undetected for years, as shown by two 
cares in Glasgow where the water had burst the 
pipes and founda passage into the adjoining sewer, 
being revealed only by the falling in of the surface 
of the street. 

In order to obtain proper service pipes and fittings, 
some towns keep sample; to which all the materials 
must conform, and in addition approved fittings 
are tested and stamped. Cocks are subjected to a 
pressure about three times as great as they will 
have to stand when in service; water-closet 
cisterns are examined to ascertain if they give a 
flush of more than one and one half or two gallons 
within three or four seconds. 

In 1868 double-valve cisterns were recommended 
for water-closets in Glasgow, and in 1873 cisterns 
were limited to not more than two gallons at a 
flush. When fittings were found wasting during 


perintendence of the Department of Highways, | year, the consumption rising at an extraordinary ing six months was removed if under ground or 
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in unoccupied cellars. Cocks supplied direct from 
the main were tested to 800 pounds; those for cis- 
terns to 150 pounds; lavatory and other fittings to 
25 pounds. The foliowing table shows the im- 


provement in the manufacture since the introduc- | 


tion of the system of testing and stamping: 








YEAR. Number Number Per cert. 














| Exumined. Rejected. Rejected 
1877... 4,369 640 14.60 
cas 26.931 1,710 6.30 
1879... 24°10 989 4.07 
1880... ... 27.517 1,081 3.92 


' ' 


Service pipes of lead must be of the following 
weights per yard: 1'4-in., 7 lbs.; %-in., 10 Ibs.; 
1-in., 14 lbs.; 144-in., 18 Ibs.; 11g-in., 24 Ibs. 

Cast-iron pipes must be as follows: 





DIAMETER} Th *kners Depth ‘of | Length of |Mean weight 











oF Pipe. | of pipe. socket.) | pipe exclu- of each 
siveoft | pipe. 
socket. 
Inches. Inch, Inches. | Feet. Cwt.Qre.Lbs. 
; 3 9 1 1 25 
3 3 9 1 017 
2 3 6 0 2 4 


We now come to the most important part of the 
paper, namely, that dealing with the 
METHODS FOR DETECTING AND PREVENTING WASTE. 

House-to-house inspection is in vogue in most of 
the larger towns in the kingdom, in some it being 
the only method, while in others it is used in con- 
junction with meters and other appliances. It 
consists in dividing the town into districts, ap- 
pointing one inspector to each district, who inspect 
the premises and report any fittings that are wast- 
ing water. Notice is then served upon the tenant 
or owner. Within a certain time the premises are 
again examined, and if the repairs have not been 
made, water is shut off or the matter is reported 
to the Engineer. In Glasgow the second inspec- 
tion takes place within six days of the first, and if 
the instructions have not been complied with the 
bad tap is locked up, or, when this cannot be done, 
the water is shut off at the stop-cock. It is not 
advisable in most cases to beat up the pipe leading 
to the tap on account of injury done to the build- 
ing ; but this is done when repairs are not made in 
a reasonable time. In 1873, in Glasgow, four in- 
spectors were added to the force, making twelve in 
all, and the consumption was reduced 800,000 gal- 
lons per day as compared with the previous year. 

To obviate the fact that house-to-house inspec- 
tion does not localize the sources of waste, and to 
enable the worst districts to receive the most atten- 
tion, meters have been placed on the distributing 
pipes supplying them. By this means—the popu- 
lation being known—it can be determined whether 
the consumption is abeve or below the average. 
The meters used for this purpose are of two kinds; 
those which register the quantity of water passed 
during a given period, and those which automatic- 
ally—by means of diagrams—show the rate -of 
consumption at any hour or part of an hour. 

The paper contains quite an extended account 
of the Deacon system as applied to Liverpool, giv- 
ing the results obtained. As this system has been 
fully described in our columns, we omit a review. 

It has been proven that the waste from defective 
pipes and fittings is much greater at night than 
day on account of the increased pressufe,* to 
obviate which pressure-reducing valves are so 
placed that the pressure on the distributing pipes 
will be lessened. In Glasgow the ordinary varia- 
tions of pressure in the mains are from 40 pounds 
per square inch during the day to 85 pounds at 
night. The valve in one district was sv adjusted 

* [Water under a head sufficient for fire purposes will 
escape from a hole one one-hundreth of an inch in diameter 
at th» rate of more than a barrel in 24 hours, and from a pin 


we ~ r than 200 galtons will flow during the same time. 
—Eb. 
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that the pressure would at no time exceed 45 


pounds, and the saving amounted to 12,000 gallons, 
or 4.25 gallons per head per day from 4 p. m. to 
8a.m. The night rate per head per day before 
the valve was fixed was 24.7 gallons; afterward it 


| was 15 gallons, showing a saving of 9.7. 


In concluding, the author states that each of the 
three systems for detecting and preventing waste— 
house-to-house inspection, district metere, and re- 
ducing valves—has its own applications, and 
neither is perfect alone, but becomes more nearly 
so when combined with either of the others. 

The first has been found to reduce the waste to 
its lowest limits, but at an outlay of energy and 
money which few towns can afford; but it fails to 
detect obscure (such as underground) cases. 

District meters locate the place where most 
waste occurs, show the locality of a leak and the 
saving of water effected. 

Pressure-reducing valves deserve more attention 
than they receive. By reducing the pressure in 
low districts an increase will be made to those 
more elevated. 

In closing, the author says: 


‘‘In estimating the various methods for prevent- 
ing waste regard 1s had to the expense, and as this 
is the only matter on-which corporations and 
water companies venture to decide what shall be 
done it is natural that at first they should select 
that which appears least expensive. Owing to 
house-to-house inspection sometimes giving good 
results, it is usually ata but the degrees of 
success which attend it are extremely various,and 
in no case can it be effective unless stringently 
carried out.” 





20> 0- 


PERSONAL. 


W. P. Harris, Superintendent of the New York 
& Greenwood Lake Railroad, has resigned and be- 
come a Division Superintendent on the Chesapeake 
& Ohio road. J. H. Tenney, Assistant Superin- 
tendent of the New York & Greenwood road, has 
been appointed in place of Mr. Harris. 


Dr. Stroussberg, the once famous railway king 
and bankrupt, has been busy in retrieving his 
shattered fortunes with street railways and cheap 
newspapers in Berlin, and has regained the confi- 
dence of capitalists, which he seemed never to 
have entirely forfeited. His latest enterprise aims 
at the construction of the long planned Euphrates 
railway. 

The Two Republics, published in the City of 
Mexico, contains the following upon the subject of 
engineer’s salaries: ‘‘ As regards Mexico, we do 
not think engineers receive salaries here double 
those paid in the United States. On the railroads 
being constructed under Mexican management 
native engineers are generally employed, and we 
are informed that their salaries are less than what 
would be earned in the same positiors in the 
United States when the difference in the value of 
money is taken into consideration. On the 
railroads being built by American companies 
the salaries are about the same as_ those 
paid in the United States. We do not 
think the inconveniences of living are greater 
here than they are in the new and thinly-settled 
portions of the United States, and when the cli- 
mate and the few temptations there are here to 
spend money are considered we feel safe in saying 
that with equal salaries engineers can save more 
money in Mexico than in the United States. It is 
not supposed that men employed constructing rail- 
roads in any new country can have all the amuse- 
ment and creature comforts that might be desired. 
Engineers have to rough it in the United States 
just as they do here. In the cities pleasures and 
comforts can be had in both countries, but these 
are not to be enjoyed to any considerable extent 
in the prairies or forests of either.” 


A number of Canadians, distinguished in the 
civic and railway affairs of the Province of Que- 


bec, arrived in this city a few days ago in a new 
special car. The visitors, who are J. A. Chapleau, 
Premier of the Province of Quebec; E. T. Pa- 
quet, Secretary of the Province; L. A. Senecal, 
General Superintendent of the Province of 
Quebec Railway; J. B. Labelle, General 
Passenger Agent; A. Louthood, Secretary 
and Chief Accountant, and A. Davis, Me- 
chanical Superintendent—have come mainly for 
rest and recreation, but the railway officials have 
taken the opportunity to transact acertain amount 
of business, They came to this city in a new 
palace car built for the official coach of the 
Province of Quebec Railway. The car is a model 
of beauty and comfort. It is 70 feet long, 101; 
feet wide, and 13 feet high. The exterior is painted 
in olive, ornamented with gold and claret. The 
interior is divided into three compartments—par- 
lor, kitchen, and a sleeping-room, the kitchen being 
in the middle. The sides are finished with panels 
of black walnut, cherry, bird’s-eye maple, and other 
ornamental woods. The ceiling is frescoed in 
blue, red and gold, and the corners are relieved 
by medallions in oil colors, A rich Axminster 
carpet covers the floor, and the windows and 
doors are curtained with brownish-gray tapestry, 
to match the upholstering of the Queen Anne fur- 
niture. Under the kitchen is a compartment for 
carrying provisions, fuel, etc. The car is sup- 
ported by two trucks, each running on six steel 
wheels about three feet in diameter. The wheels 
are made after a new design of Mr. Davis, the 
Mechanical Superintendent of the Province of 
Quebec Railway, who built the car, and are riveted 
sectionally so that a break in any one part of the 


wheel will not disable the other parts. 
ee 


A NEW WATER METER. 


In September last a company was incorporated 
under the general laws of the State of New Hamp- 
shire for the purpose of manufacturing the Howe 
water meter. Its capital stock is $400,000, divided 
into 40,000 shares of $10 each, and the sole owner- 





ship to the patent of C. H. Bacon, of Boston, was 
purchased; thus the company acquired an undis- 
puted title to the invention. Where a record of 
the minutest quantity of water used is required, 
it is claimed that the ‘‘ Howe” is unequaled, and 
that it combines all the essentials necessary toa 
machine to satisfactorily register the consumption 
of water. From this cut a good idea of the con- 
struction and mode of working the meter 
can be obtained. Two cast-iron oylinders 
are placed in the formofaY joined at the bot- 
tom and arranged to oscillate on their common 
base, as the quicksilver contained therein causes 
the center of gravity of the two cylinders to 
change. The oscillation opens to one cylinder the 
ports of the supply pipe, uaa aia shuts 
those to the other. The same effect is produced in 
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the return movement. The water from the sup- 
ply pipe rushes in at the open port, forces the 
quicksilver from that cylinder into the other, when 
the center of gravity changes, and the two 
cylinders again oscillate, and the ports are inverse- 
ly opened and shut. The cylinders oscillate about 
twenty degrees, and with each change is regis- 
tered on a dial the amount of water which the 
two cylinders contain. The meter hasno friction, 
except that of the quicksilver flowing over iron,and 
that occasioned by its oscillations of 20° on a 
composition pivot. It has no valves or nicely 
fitted joints, consequently the chances of getting 
out of repair are lessened. The Howe meter acts 
on the piston principle, but does not meet with 
the wear and tear caused by the friction of a 
piston, working backward and forward against a 
strong head of water and continually coming in 
contact with the particles of grit and dirt the 
water contains, because the quicksilver, which is 
the piston, adjusts itself to the cylinders. The 
chances for leakage are reduced to a minimum, as 
waterways and the absence of valves permit the 
passage of foreign substances which so frequently 
cause other piston meters to getout of order. I 
is claimed that the meter can be constructed and 
furnished cheaper than any other meter in the 
market, as the principal cost is quicksilver which 
does not depreciate with use. Registration under 
asmall pressure is another important feature of 
«‘ Howe,” while its construction is so simple that 
it is expected the meter will soon come into general 
use. Through the courtesy of Mr Bacon, super- 
intendent of the company, we are enabled to 
furnish these particulars of his invention. 
—_——_—_——9 ++ @ 0+ 


THE HISTORY AND STATISTICS OF AMERI- 
CAN WATER-WORKS.* 














BY J. JAMES R. CROES, M. AM. SOC. C. E. 





(Continued from page 503.) 
CLVII.—PORT HURON. 

Port Huron, Michigan, in lat. 43° N., long. 82° 30’ 
W., ison the St. Clair River at the mouth of Black 
River, one mile from Lake Huron. Settled in 1828, 
it was incorporated asa city in 1859. In 1873 
water-works were built by the city after the plans 
of William H. Avery, C. E., taking water from the 
St. Clair River and pumping directly into the 
mains by Holly steam pumps. A smati Per- 
kins pump was added in 1880, The ordinary pres- 
sure maintained is 30 lbs. per square inch, and the 
fire pressure 65 to 110 Ibs. The first distribution 
pipes laid were of cast iron. Since 1879 Wyckoff 
wood pipe has been used for extensions. Nine- 
teen miles of mains are now in use of from 16 in. 
to 3in. diameter, with 109 fire hydrants, 230 gates 
and 1,037 taps. Lead service pipe is used. 

The population in 1880 was 10,000, and the daily 
consumption 500,254 gallons. 

The works have cost $180,000. The bonded debt 
is $150,000, bearing 10 per cent. interest. 

The expenses in 1880 were $5,982.32 and the re- 
ceipts $9,080.12. 

The works are managed by three water commis- 
sioners. William H. Avery has been the Chief 
Engineer since 1873, and was Superintendent from 
1877 to 1881. 

Lewis Atkins has been Secretary since 1873 and 
is now the Superintendent also. 

CLVIII.—LINCOLN. 

Lincoln, Massachusetts, in lat. 42° 23’ N., long. 
71° 14 W., is 14 miles N. W. of Boston, in a hilly, 
agricultural region. It was settled in 1747, and in- 
corporated as a village in 1754. 

In 1875 water-works were built by the town, 
after the plans and under the superintendence of 
Marshal! M. Tidd, C.E. Tho supply is taken from 
Sandy Pond, a natural lake of 152 acres area, and 


* Copyright 1881. 
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lifted by a Worthington duplex pump of 312,000 | chased the ities works for $200,000 and recon- 


gallons capacity per day, through 6 and 8&-in. pipe, | 


into a reservoir built in excavation and embank- | 


ment, and holding 130,000 gallons. 


Distribution is by wrought-iron and cement! 
pipe, of which 31; miles are in use, with 11 fire) 


hydrants and 23 taps. 


The population in 1880 was 907. The consump- 
tion is not known. 


The works cost $33,000, and there is a bonded | 
debt of $30,000. The annual cost of maintenance is | 


about $500. The works were made over to the 
water takers to run for their own use and pay | 


their own expenses, and they are so operated, the | 


water takers dividirg the @ost of operation, which 
amounts to about $10 per annum for each faucet. 
J. L. Chapin has been the Superintendent from 
the beginning. 


CLIX.—MEMPHIS. 
Memphis, Tennessee, in lat. 35° 8’ N., 


mouth of Wolf River. 
fourth Chickasaw Bluff, about 35 ft. above the 
highest floods. The ground falls from the summit 
ridge to the Mississippi on one side and the Bayou 
Gayoso on the other. 


It was laid out in 1820, and incorporated as a 
city in 1827. 

In 1872 water-works were built by a private 
company, with A. R. Ketcham as Consulting 
Engineer, and Galen W. Pearsons, C. E., as Con- 
structing Engineer, taking water from Wolf River, 
2 miles north of the centre of the city. At the 
foot of the bluff, two rows of oak piles, 12 to 14 in. 
in diameter and 30 ft. long, were driven 18 ft. 
into the ground, for 150 ft. along the river. 
The rows were 8 ft. apart and the piles 4 ft. 
apart in the rows. They were connected by longi- 
tudinal timbers, along which 5-in. sheet-piling 
was driven. Outside of this, a well 18 ft. in 
diameter, with 21-in. brick walls on a timber shoe, 
was sunk 23 ft. by excavating from the inside and 
setting the curb through gravel and quicksand, 
very difficult to handle. A filtering trench was 
formed between the sheet-piling, 3} ft. wide and 
4 ft. high, with brick side-walls and plank top and 
bottom, and covered with 5 ft. of gravel. A crib 
of timber, 60 ft. wide, was extended into Wolf 
River and filled with gravel, and covered with 
plank and gravel. 


From the outer wall and gravel crib a tunnel, 
130 ft. long and 12 ft. below low-water mark, was 
run into the bluff to a plate-iron well 18 ft. in 
diameter and 60 ft. long, extending down from the 
surface. The excavation was made 24 ft. in diam- 
eter for 30 feet down and then reduced to 15 ft. 
diameter and carried down with sloping sides for 
16 ft., being then 10 ft. in diameter. The iron tube 
was then built up on the shelf and suspended by 
screw rods from a truss overhead and lowered by 
them as successive plates were added to the top. 

Eight pumps of 20-in. diameter and 24-in. stroke 
placed in the bottom of the well,and drawing 
water through a 20-in. pipe laid in the tunnel to 
the outer well and crib, forced the water directly 
into the mains. The pump rods extended to the 
top of the well and were there operated by cranks 
on a shaft geared to a Holly engine with two cylin- 
ders of 21-in. diameter and 33-in. stroke. Two 
rotary pumps at the ground level took their sup- 
ply, when they were needed for fire service, from 
a reservoir of 3,000,000 gallons capacity, built near 
the engine house and filtered from the other 
pumps. 

The company laid 17 miles of pipe at that time, 
the entire works costing $472,278.39. The supply 
furnished by the company was not satisfactory as 
to quantity or quality, the filtering apparatus prov- 
ing ineffective and the machinery insufficient. 
1880 a new company was organized, which pur- 


long. 90° 37 | 
W., is on the Mississippi River, just below the | 
The city stands on the | 


| structed them. 
A 24-in. pipe extends from the river through a 
| tunnel 200 ft. long, to a brick well 18 ft. in diam- 
eter and 61 ft. deep, resting on a cast-iron shoe, 
At the bottom of the well are four double-acting 
| plunger pumps of 16-in. diameter and 36-in. stroke, 
| with connecting rods extending to the top of the 
| well, to two pairs of steam cylinders of 24-in. diam< 
eter and 36-in. stroke, the piston rods of each pair 
being connected to cranks on a fly-wheel shaft. The 
| engines are after the designs of H. F. Gaskill, and 
| were built by the Holly Manufacturing Company. 
There is an air chamber on the suction pipe, and 
one on each discharge pipe. 
directly into the mains. 

Distribution is by cast-iron pipe, of which about 
20 miles are laid, with 200 fire hydrants, 3,000 taps 
and a few meters. 

The population in 1880 was 33,593, and the daily 
consumption was stated to be 5,000,000 gallons. 

The capital stock of the company is $350,000 and 
the bonded debt $100,000, bearing 6 per cent. inter- 
est. The expenses for maintenance in 1880 were 
about $25,000 and the receipts $45,000. Water is 
furnished to the city for public buildings and for 
fire purposes without charge. 

T. J. Latham is the President and W. L. 
eron Secretary of the company. 


The engines pump 


Cam- 





CLX.—SALT LAKE CITY. 

Salt Lake City, Utah, in lat. 40° 46 2” N., long. 
111° 50 37” W., onthe Jordan River, 4,320 ft. above 
the sea, is at the eastern base of the Wahsatch 
Mountains near a point that projects into Salt Lake 
valley. A portion of the city is built on the moun- 
tain bench, the remainder on a nearly level plain. 
It was settled in 1847 and incorporated as a city in 
1851. The streets are all 132 ft. wide and are at 
right angles to each other, making uniform blocks 
of ten acres area each. 

Water-works were built by the city in 1874, 
after the plans of Thomas W. Ellerbeck. Water 
is taken from City Creek, a cafion stream north of 
the city, with 30 square miles water-shed, and fed 
by mountain springs and melting snow. The 
stream supplies irrigating water during the sum- 
mer for the greater part of the city, a current of 
water being carried along the gutter on each side 
of the street. A timber dam across the creek 
diverts its waters into a flume of redwood, 2} by 
4; ft. and 100 ft. long, leading to two tanks, one 
294 by 16 ft., the other 28 by 154 ft., both being 10 
ft. deep. These tanks are 180 ft. above the north- 
ern part of the city and 225 feet above the southern 
and western portions. The actual pressure in 
the pipes is 70.01 lbs. per square inch. 

Distribution is by cast-iron pipe, of which 11 
miles are laid, of from 20 to 4-in. diameter, with 
128 firehydrants. The number of the taps is not 
furnished. 

The population in 1880 was 20,768, and the daily 
consumption is estimated at 250,000 gallons. The 
works have cost $250,000. The total receipts to date 
have been $33,892.35. The expenditures in 1880 
were $20,902.73, and the receipts $8,509.60. The 
works are managed by the city council and a 
superintendent. The latter position has been filled 
by T. W. Ellerbeck, F. Little and the present in- 
cumbent, G. U. Ottinger. 

CLXI.—WALTHAM. 

Waltham, Massachusetts, on the Charles River, 
ten miles west of Boston, is principally on one 
street a mile long, in a level plain of about 2} 
square miles area, surrounded by high, wooded 
hills. The river affords water power for manu- 
facturing purposes. The first cotton mill was 
erected there in 1814. The town was incorporated 
in 1838. 

Water-works were built by the town in 1878, 


In| after the plans of Edward Sawyer, C. E., and 


under the superintendence of Joseph H. Curtis, C. 


a 


oe 
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E., taking the supply from a basin 8 ft. deep, on 
the bank of the Charles River, constructed by | back from the bluff. The city was incorporated 
making an excavation into a gravel knoll on one in 1865. Water-works were built in 1868 by the 
side, and on the other three sides, inclosing a por- | Holly Manufacturing Company, taking the supply 
tion of the river, by a coarse gravel embankment from the canal above the locks, pumping directly 
some 60 ft. in width. During the construction of |into the mains by four double-acting pumps, 
this basin it was necessary to pump the inflowing | driven by water power, under 52 ft. head. The 
water at the rate of 4,000 gallons per minute. The | water for power and supply is led to the wheels 
“natural level of the water in the basin is slightly, and pumps through a tunnel 500 ft. long 
above that of the river, and its temperature is | through rock. Its dimensions are 9 by 10 ft. The 
more uniform throughout the year. Experiments ordinary pressure maintained is 100 lbs. per square 
made by Prof. W. R. Nichols in 1876 led to the | inch; fire pressure, 150 lbs. 
conclusion that a greater portion of the yield came; Distribution is by cast-iron pipe. Flanged pipe 
from the ground water than from the river by per- | was first laid, since replaced by the ordinary form 
colation through the gravel. | of hub and spigot pipe. Seven miles are in use, of 
A conduit 65 ft. long conveys the water from | from 12-in. to 4-in.diameter with 133 fire hydrants, 
the basin to a pump-well, whence it is pumped by | 36 gates and 250 taps. 
‘two Worthington compound engines, with high-| Service pipes are of wrought-iron gas-pipe. The 
pressure steam cylinders of 14-in., low pressure | population in 1880 was 13,522 and the daily con- 
30-in., and water cylinders 14-in. diameter, all of | sumption about 800,000 gallons. The Holly Manu- 
18-in. stroke. One engine was erected in 1873 and | facturing Company own and operate the machin- 
the other in 1880, They deliver into a reservoir | ery, the city furnishing the pipes and hydrants. 
230 by 280 ft., with semicircular ends, built in | No statement of cost, receipts or expenses is fur- 


excavation and embankment, 165 ft. above the|nished. H. F. Gaskill is the superintendent of the 
pumps and 138 ft. above the highest street level. company. 


Distribution is principally by wrought-iron and | CLXIV.—IRONTON. 
cement pipe. Recent extensions are of cast-iron) ,yonton. Ohio. in lat. 88° 40’ N long. 82° 30’ W 
2 . e « os ° e *9 


pipe. Some trouble has been experienced with the | is on the Ohio River, in the centre of the Hanging- 


forther pipe of 4-in. and 6-in. diameters. There | rock iron region. The city is ona high bluff, and at 


are 23.33 miles of pipe in use, of from 16-in. to 4-in. | the foot of lofty hills. Settled in 1849, it was incor- 
diameter, with a few short lines of 2-in. cast-iron. porated as a village in 1852 and as a city in 1865. 

There are 130 fire hydrants, for which the town)  Water-works were built by the town in 1870, on 
pays $25 per annum each. The number of taps is | the plans of the Holly Manufacturing Company, 


not furnished. Eight meters are in use : Ds 
: : | taking the supply f the Ohio River and 
The population in 1880 was 11,711 and the daily | Cee eee 


consumption 411,000 gallons. 
The works cost to Jan. 1, 1881, $305,722.13. 
The expenditures in 1880 were for interest $20,- 





| of 14-in. bore and 18-in. stroke, operated by a Holly 

engine and 2 rotary pumps for fire pressure. The 
: highest point supplied is 85 ft. above the river. An 
119 and for maintenance $4,964.89. ordinary pressure of 80 lbs. per square inch is main- 


p $25,132.86. 5 
were $25,132.86 _ | tained and a fire pressure of 80 Ibs. 
The works are managed by three water commis- | 


ione £ whom is elected lly | Distribution is by cast-iron pipe of from 12-in. to 
ge Se - i scl =" ye er _ | 4-in. diameter ; 8 miles are in use, with 114 fire 
ay ee erect = aaa’ « hydrants. The number of taps is not given. 
mots. in lat. 80° 45" | Th lation in 1880 was 9,000 and the dai 

Decatur, Illinois, in lat. 39° 45' N., long. 89° W.,  ciemaneaiaen ion aiatike and the daily 

is on the right bank of the Sangamon River ina tia-sedice din wall $160 000 Pibicienliiehs ti 
flat bottom land, the soil of whichis underlaid | 1880 were $7,500 and the suite $10,000 

van oe en The works are managed by three trustees. Ed- 


71 water-works were built by the town : : 
: : *| ward Lawton is the Superintendent. 
under the superintendence of Kinsey and Mahler, a 


civil engineers, taking water from the Sangamon ay eee 
River, and pumping directly into the mains by | Winsted, Connecticut, in lat. 41° 55’ N., long. 73° 
two Cameron pumps with steam cylinders of 18-in. |7 W-, on Mad River, comprises two villages con- 
and water cylinders of 12-in. diameter. A Holly | nected by a winding street three miles long follow- 
rotary pump aids in obtaining fire pressure. ing the river, along which the business portion of 
A 22-in pipe conveyed the water from the river|the town is built, the residences generally 
to the pump well. Afterwards a crib was sunk |°Ccupying the hill-sides farther back. It 
600 ft. long. 10 ft. wide and 6 ft. high and arched | ¥4* settled in 1770. In 1861 water-works were 
over, into which the surrounding water filters, [built by the borough of Winsted, after the 
and is led to the pump well. A pipe connects| Plans of A. Chamberlain, taking the supply from 


The receipts 


level, the upper 62 ft. above it, and rising slightly 


| ing directly intothe mains by 6 single-acting pumps 


with the river, but is used only in very dry seasons. 
Distribution is by cast-iron pipe, of which 97 


miles are in use, with 100 fire hydrants and 385) 


taps. 

The population in 1880 was 9,449 and the daily 
consumption 250,000 gallons. 

The works have cost $145,000. The annual cost 
of maintenance is $5,000. 

Sullivan Burgess was the Superintendent and 
Engineer from 1871 to 1880. The City Clerk, G. P. 


two natural lakes, one of 390 acres area, increased 
to 500 acres by a dam 4 ft. high, the other of 100 
acres area. The dam is of earth. In 1874, two 
waste-weirs of masonry, with concrete overflow, 
were built. From the lake, which is 220 ft. above 
the lowest portion of the town, the water is con- 
veyed by 1,760 ft. of wrought-iron and cement 
pipe, and 880 ft. of cast-iron pipe, to the distribu- 
tion, which comprises about 10 miles of pipe, half 
| of which is of wrought-iron and cement and _ half 











Hardy, and Superintendent of streets now attend | Of cast-iron pipe. There are 85 fire hydrants. 
to the management of the water-works. | The number of taps is not accurately known. 
CLXII.—LOCKPORT. The population in 1880 was 4,500. The consump- 
Lockport, New York, in lat. 43° 12’ N., long.’78° | tion is not stated. 
50’ W., is on the Erie Canal, 20 miles east of Niag- | The works have cost $100,000. The outstanding 
ara Falls, ina precipitous limestone region. The | bonded indebtedness on May 1, 1881, was $25,000. 
canal here descends 60 ft. by five locks in succes-| The receipts and expenses for five years past 
sion. There is a flow of 35,000 cu. ft. per min-| have been as follows (the years ending April 20): 
ute in the canal, one-fifth of which is used for nav- Receipts.. 33:000.98 $1467: 94 
igation, and the remainder is utilized for water | poe 


: : 0 n- 
power. The city is on two planes, the lower nearly | tenance. 2,044.90 3,931.59 3,010.01 1,064.64 2,606.47 


1879. 1880. 1881. 
$4,485.23 $4,490.72 $4,704.94 
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The annual interest on the bonds is $1,500 ad- 
ditional. 

The works are managed by three water com- 
missioners, one of whom is elected annually. 
Henry Hungerford Drake is the Superintendent. 


(TO BE CONTINUED.) 





The receipt of statistics as follows is acknowl- 
edged with thanks: 

From G. P. Hardy, City Clerk, statistics and 
rates of Decatur (Ill.) Water-works. From G. M. 
Ottinger, Superintendent, statistics of Salt Lake 
City Water-works and water rates. From 
Edward Lawton, Superintendent, statistics of 
Ironton (O.) Water-works. From C.F. 
Parks, statistics of Waltham (Mass.) Water- 
works. From H. Hungerford Drake, statistics, 
water-rates, and annual reports for 1877 to 1881, 
of West Winstead (Conn.) Water-works. From 
T. J. Latham, President, history, statistics, char- 
ter and water rates of Memphis (Tenn.) Water- 
works. From H. F. Gaskill, Superintendent 
Holly Manufacturing Co., statistics of Lockport 
(N. ¥.) Water-works. From Thomas W. Baldwin, 
City Engineer, a full set of Reports of the Bangor 
(Me.) Water Board for 1877 to 1881. 

From Edward 8. Frost, Secretary and Treasurer, 
Statisticsand Water Rates of the Akron, Ohio, 
Water-Works Company; from an anonymous 
source, History of Bridgetown, N. J., Water- 
Works ; from J. L. Chapin, Superintendent, Sta- 
tisties of Lincoln, Mass., Water-Works ; from the 
Superintendent, James Wyatt, Statistics of 
Nashville, Tenn., Water-Works; from C. Baillargé 
City Engineer, History of Quebec, Canada, Water- 
Works, and Reports of G. R. Baldwin, 1848, T. C. 
Keefer, 1860, G. R. Baldwin, 1865, and C. Baillargé, 
1881, on the Water Supply; from H. W. Lake, 
Secretary, Statistios of Leadville, Colorado, Water- 
Works ; from W. H. Avery, C. E., Statistics of 
Port Huron, Michigan, Water-Works. 








CORRESPONDENCE. 


CALCULATION OF EARTHWORK, 
San MIGUEL, Mex., Nov. 12. 
EpIToR ENGINEERING NEWS: 

I desire to call the attention of your readers to 
a matter of calculating earthwork. : 

Take, for example, the problem given in Henck’s 
field book, page 103. Here we have a section of 
the following dimensions: Length, 100 feet, width 
of road-bed, 18 feet, with side-slopes 114 to 1. One 


end area has a center height of 13.6 feet; right 
side height 10.0, and distance out 24 feet; left side 


height, 8.0 feet, and distance out 21 feet; area is 
387 square feet. The other end area has a center 
height of 8.0 feet; right side height 12 feet, dis- 
tance out 27 feet; left side height 4 feet, distance 
out 15 feet; area is 240 square feet. 


According to Mr. Herck’s formula, he finds the 
contents to be 32,820 cubic feet. On page 110 he 
states that if the diagonal were reversed (am I to 
understand by that, if one of the areas were re- 
versed) the contents would be 29,600. 

Now let us calculate this same section by the 
prismoidal formula. A center area would have a 
center height of 10.8 feet; right side height 11 feet, 
distance out 25.5 feet; left side height 6 feet, dis- 
tance out 18 feet, area 311.4. Without giving 
process of calculation, I find contents to be 31,210 
cubic feet. 


Now, the singular part is, if the average of Mr. 
Henck’s two calculations be taken, it gives pre- 
cisely the same result,thus: 32,820 + 29,600 = 62,420. 
divided by two equals 31,210. 

Now, I desire to know whic 
why. This is a matter of im 


ig correct, and 
, as a differ- 
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ence of 1,610 cubic feet is no small item, and would | am glad to say I have not missed one single number 
amount to considerable in a long distance. | since arriving here in Aprillast. My headquarters 
Yours truly, FRANCISCO CHAVEZ. have been on a constant move, and most of the 


enemas | time in the wildest parts of the Sierra Madre, but 
A REVERSE CURVE INSTEAD OF A SKEW | Enttneerine News has always found its way to me 


ARCH. 
Newport, Ky., Nov. 29, 1881. 
EDITOR ENGINEERING NEWS : 


Accompanying I send a sketch of the founda- 
tions of an 18-ft. arched culvert which I designed 
and constructed near here several years ago. 


The only peculiarity of the design is the method 
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| and been a source of pleasure, while other papers 


remained away. Of course I do not intend to pay 


| a tribute to the alacrity of the Mexican mail ser- 


vice. In a country where people depend for rapid 
transit and the carrying of freight almost wholly 
upon the uncertain disposition of an inferior 
class of mules, one cannot expect to hear from the 


A REVERSE CURVE INSTEAD OF A SKEW ARCH, 


of obviating the necessity for a skew arch by 
means of a reversed curve. 

The banks of the creek being high and abrupt 
necessitated the location as shown; a straight line 
connecting the two ends, making an angle of 62° 
54' with the axis of the road, the skew being 64 ft. 
in 125.07. 

The work was constructed with ordinary lime- 
stone rubble work in cement. 

The appearance inside the culvert is very singu- 
lar, there being no straight lines. 

I believe the plan has the merit of novelty; at 
least I have never seen or read of a precedent. 
With the hope that the idea may possibly be of 
utility elsewhere, under similar conditions, I send 
it. Respectfully, B. R. Morton, C. E. 


ENGINEERING IN MEXICO. 
In Camp, near Rancho Colorado, 
Nov. 21, 1881. t 
EpIToR ENGINEERING NEWS: 
Noticing the many complaints of engineers en- 
gaged on Mexican railways, about the irzegularity 
attending the arrival of ENGINEERING News, I 


outside world promptly. But this company (the 
Mexican Central) has its own carriers and the mails 
are distributed by them directly after being landed 
at Tampico. 

The more we learn of Mexican lifeand customs 
the more marked seems the difference with other 
civilized countries. It is certainly strange that 
Mexico, being the first discovered, should be the 
last in civilization, progress and spirit of enter- 
prise of all America. Our present invasion, peace- 
ful though it is, will cause a great change in the 
internal affairs of Mexico. The abominable land 
system of lords and tenants, not a particle better 
than in Ireland, will have to be abolished from the 
start, and the inadequate way of taxation will like- 
wise undergo acomplete change. The country must 
be thrown open to immigration, and immigrants 
will come and settle in this genial climate as soon 
as the land-owners show a more liberal dispcsi- 
tion to sell parts of their property; at present this 
disposition is decidedly the other way; enormous 
estates exist, many covering hundreds of square 
miles of territory of idle soil that might be tilled, 
but those who own, hold on to what they have, 
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and all look forward to enriching themselves 
without knowing exactly how it is to be done but 
by profiting from the railroads. 

Much has been said and written about Mexico; 
much that is true and more that is false. But 
great as is the capital so generously pouring in 
upon this country, it is not half sufficient to open 
up the numerous hidden resources of which his- 
tory has kept a record since the days of the Mon- 
tezumas. We only have to realize that here we 
are still a century behind and be moderate with 
our appliances at modernizing. The people are 
not inimical to our enterprises, though they may 
view them with suspicion; but the report which 
has generally gone abroad, that they are more or 
less of the cut-throat pattern, is altogether wrong. 
I was surprised to find them peaceable, honest, 
open-hearted and hospitable. 

I would gladly write you more fully, but our 
busy life leaves but few moments of leisure. I 
have been locating the line through the ragged 
parts of the Sierra Madre, using 21g per cent. 
maximum grade and 15° minimum curve for 25 
meter chords. Iam now on the western slope of 
the Sierra, running a preliminary towurd Valle 
del Maig, with a view of improving on the location. 

Very truly, Max E. Scumiprt, C. E. 





SANITARY INSTITUTE OF GREAT BRITAIN. 





At an examination held by the Sanitary Insti- 
tute of Great Britain, on Nov. 3 and 4, eight candi- 
dates presented themselves. The Institute’s Cer- 
tificate of Competency as Local Surveyors was not 
awarded, but the Institute's Certificate of Compe- 
tency as Inspectors of Nuisances was awarded. 

The following questions were set to be answered 
in writing on the 3d, and the candidates were ex- 

amined viva voce on the 4th: 
SURVEYORS, 

State the conditions under which the discharge 
of sewage matter into streams is prohibited by the 
Rivers Pollution Prevention Act, and also the con- 
ditions under which such discharge is not prohibited 
by this act. Explain what is the meaning of a 
‘**stream” under this act. 

Is foul air more likely to be found in the sewers 
of a town or of a village? and why ? What are the 
best means of ee its formation ? 

What are the relative advantages and disad- 
vant of pipe and brick sewers? How can the 
objections to pipe sewers beovercome? Illustrate 
your answer by sketches. 

How much sewage would pass in twenty-four 
hours through a sewer of 8-in. diameter, laid at an 
inclination which would give a velocity of 3 ft. 
per second, and what ami latian would this sewer 
suffice for in a town with a public water supply 
where the rain and surface water, other than that 
from the roofs and paved yards of houses, is car- 
ried off by a separate system? Give your calcula- 
tion in full. 

‘Draw the scheme of drainage you would sug- 
gest on the accompanying plan of a dwelling- 
house, and give sketches of the various traps you 
would employ, of the method of laying the drain, 
and of itsconnection with the sewer, accompanied 
by a short description of the mode of executing 
the work you propose. 

If asked to advise as to the water supply of a 
town, what are the chief points to winch you 
would direct your attention, if the supply is to be 
derived (a) from wells, (b) from streams? 

Describe the construction of an ordinary rain 
gauge and the precautions which should be taken 
in fixing it. ive instances of the amount of an- 
nual rainfall in various places. What weight of 
water does one inch of rain on an acre represent? 

What materials are used for the construction of 
cisterns and water pipes, and what are the advan- 

and disadvantages of each ? 

plain what is meant by ventilation of rooms. 
How far dees the size of a room affect the ques- 
tion? Given a room 12 ft. by 10 ft. by 10 ft. 
high, occupied by three persons, what means of 
ventilation would you adopt? To what extent 
will they be efficient ? 

Write a specification for the construction of a 

ized road, 40 ft. wide with 6 ft. footwa: 
on each side, across an estate on a clay soil, wi 
cross section, and estimate of cost per foot run, 


INSPECTORS. 
Mention the principal acts relating to the public 
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health, and state briefly their most important pro- | 
visions. 

What is the order of procedure prescribed: by 
the Sale of Food and Drugs Act in obtaining for | 
analysis samples of articles suspected of being | 
adulterated ? 

Describe some simple means of ventilating 
ag Reece which you think would be efficient. 
What do you consider overcrowding ? 

What are the physical characteristics of good | 
drinking water? 

A house is found to be unhealthy, there are occa- 
sionally (not always) offensive smells, perceived 
both in the basement and in the upper rooms ; 
what is the most likely cause of this, and how | 
would you proceed to investigate it ? 

How should the soil pipes, sink pipes and over- 
flow pipes of a dwelling be dealt with so as to pre- 
vent any danger to the inmates? What do you 
consider a proper fall for a 6-in. house drain ? 

How would you proceed to disinfect a house in 
which a case of typhus fever or small-pox had oc- 
curred ? 





In the inspection of a slaughter-house, to what 

ints would you specially direct your attention ? 

Vhat are the requirements of a properly-con- 
structed slaughter-house ? 
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ANNUAL REPORT OF THE CITY OF DEN- 
VER, COL. 
On a prospective change in the office of city 
engineer, the late incumbent states as follows : 


It will perhaps be recognized by all, from what 
IT have called tv mind, that the duties of your city 
engineer in the future cannot be otherwise than 
onerous and responsible. Not knowiag at this 
time who he may be, I bespeak for him the same 
generous good will and support you have given 
me, 

One thing especially I would call to your notice. 
In this offive, above all others in your gift, fre- 
quent changes should be avoided, and in the short- 
ness of the term prescribed lies the danger of in- 
competency securing the position. 

The work requires skill and engineering talent 
to a considerable degree, yet few professional men 
care to be subjected to the chances of yearly elec- 
tions, and abide, too often without regard to 
their qualifications, the decisions of political 
caucuses. 

My immediate recommendations to your honor- 
able body are as foliows: 

As to the City Engineer's office, make up your 


mind that the public engineering of a city of 50,-| to 


000 inhabitants, growing as is Denver, can no 
longer reasonably be expected to be so nearly self- 
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Our iron bridges should also receive attention and 
consideration. 

If Ihave succeeded in giving any satisfaction 
under the responsibilities which of late have divi- 
ded my time and prevented my giving much of 
my personal service to the city, it must of neces- 
sity follow that it is largely due to the able assist- 
ance [have had. This t dale to acknowledge 
and return thanks for. 

Mr. H. F. Merryweather, C. E., has been an able 
and most industrious assistant in general charge. 
Mr. J. B. Hunter has been an invaluable aid in field 
service. Mr. Wilcox, as chief of sewer-inspectors, 
has been attentive and vigilant, as indeed have all 
the other employés, as I believe. I hope that such 
of them as desire it will be retained in the service 
under my successor, and indeed I imagine that for 
some time, at least. that will be found almost a ne- 
cessity. Very respectfully submitted, 

H. C. Lowrig, City Engineer. 

We commend what Mr. Lowrie says on the 
changes of city officers as worthy of consideration 
in towns of growing population. The condition of 
the sewers in Denver City in the early future may 
be imagined if designed and carried out by the 
method here stated. 

Oe  ———— 


SLOW-BURNING CONSTRUCTION. 


So long as wood must be used for floors and roofs 
there can be no such thing as fire-proof buildings. 
It is therefore proposed by one of the leading fire 
insurance companies that all new structures, and 
eae gees factories and shops where wood is to 

used, shall be made fire-resicting or slow-burn- 
ing. The plan suggested is worthy of attention, be- 
cause it often happens that, if the fire can only be 
confined to the interior of the builditig for even 
a few minutes, much property, and perhaps 
many lives, can be saved. For the floors it is 
proposed to use heavy timbers 30.5 centi- 
meters by 3° centimeters (12 by 14 in.), and on 
these to lay matched planks 7.6 centimeters 
(3 inches) thick. Over these planks is to be a layer 
of roofing-felt or mortar, and in this mortar is to 
be bedded flooring-boards of the usual thickness. 
Such a floor would burn, but so slowly that fire 
would be a long time in working its way through. 
The aim is to gain time, for time is the one element 
of safety at all fires. For the roof, the supporting 
beams are to be of the same size, and the top is to 
beof matched planks 7.6 centimeters thick, and 
covered on the outside with any form of roofing 
that may be desired. The ends of the beams are 
through the outer walls, and to be finished 
as brackets to support the planking that is carried 


to the ends of the beams.—Century Magazine for 
mber. 


sustaining as to cost the city no more than four | December. 


or five thousand dollars per annum with econo- 
mical results, The work of the city now crowds 
the office. Much work is left undone that should 
be done. Another clerk and a draughtsman can 
be constantly employed with profit to the city. 

Strict police surveillance should be held over all 
excavations in the thoroughfares, and no longer 
should be enacted the farce of putting the engi- 
neer’s office to vast labor and considerable expense 
in issuing permits to excavate in streets under 
strict rules that the police fail to enforce. 

Here, again, is large work for the engineer to 
keep record of all res or other construction 
placed in the streets. Else what knowledge has 
the city government of what occupies its thorough- 
fares, or what barriers to some future improve- 
ments of great public necessity may be entailed 
by the indiscriminate occupation of the ground. 
Pipes for all uses and witbout regard to plan or 
system, heretofore. and until the year just 
have been freely placed in the streets of this city. 

This task alone demands the eutire time of one 
assistant. 

The sewers must not be left to themselves. In 
the great rush of work which crowds every branch 
of the engineering department no systematic 
flushing of the sewers has been followed. Our 
sewer system is indeed constructed with special 
reference to this end, and I have designed a flush 
valve for use in the flushing cisterns, but -beyond 
pee yon | the fact that it can be made to work, 
and undoubtedly with excellent effect, the con- 
struction of the valves has been for the time over- 
looked. 

The flushing of the sewers should be no longer 
delayed, however, nor regular inspections of the 
various laterals now in operation, and it is my 
recommendation that pending the completion of 
the flushing tanks, every lateral to be 
at least once every two days by water from a 

ortable tank, New sewer districts should also be 
ormed at once and the drainage work extended. 


past, | present area, or 3,789 square miles. 


ushed | removed, but wuch of it is inevitably lost, espe- 
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OUR ANTHRACITE FUEL AND ITS EX- 
HAUSTION.* 


The territory occupied by the anthracite coal 
fields of Pennsylvania is but a diminutive spot 
compared with the area of bituminous coal in 
Pennsylvania alone, to say nothing of its vast ex- 
tent in other portions of the United States, and in 
Great Britain, France and Belgium. The area of 
the anthracite of the Un States is but 470 
square miles, not on2-twentieth the size of Lake 
Erie, while the wide-spread bituminous coal fields 
cover twice the area of our four great lakes. But 
the comparison with the bituminous area is de- 
ceptive, unless the relative thickness of the two is 
taken into consideration. If the anthracite beds 
were spread vutas thinly as those of the bitumi- 
nous region, they would cover eight times their 


The number and extent of the anthracite coal 
beds show a total thickness of 107 feet, distributed 
in fifteen workable beds, interstratified with a full 
mile in thickness of rock and shale, and are mainly 
confined to one-sixth of the area of the four moun- 
tainous counties of Luzern, Schuylkill, Carbon 
and Norttumberland, in Pennsylvania. 

The fearful loss of good material involved in 
mining and preparing anthracite, though greatly 
to be lored, seems to be almost inevitable. The 
disposition of the coal in large. solid beds, and its 
highly inclined positions, involves strong supports 
to keep the superincumbent mass from c z 
and closing the avenues to the mines; and these 
supports must consist of massive pillars of the 
solid coal itself. Wooden props, however ponder- 
ous and strong, can only be used for the minor 
supports. Some of this pillar coal is ultimately 


~ * From a paper by P. W. Sheafer, read before the Amer- 
ee the Advancement of Science, August, 



















Dec. 17, 1881. 


cially in the larger beds, which frequently range 
feoae 20 to 40 feet in thickness, and are often in- 
clined at an need from 40 to 70 degrees. 

It is estimated that not more than 66 per cent. 
of the coal is ever taken out from the mines. That 
which is brought to the surafce is run through a 
huge structure from 80 to 100 feet high, called a 
‘*breaker.” There are over 300 of these immense 
buildings in the anthracite region, costing on an 
average $50,000 each, or an aggregate of $15,- 
000,000. To the top of these the coal is hoisted, 
and then descends through a succession of rolls 
and screens, emerging at the bottom in a series of 
assorted sizes, from huge blocks of lamp coal to 
unmerchantable dust, which forms a grievously 
large proportion of the whole. This process in- 
volves a loss of good coal, equal to 20 or 25 per 
cent. of the entire quantity mined. The coal 
wasted in mining, say 40 per cent., and in prepar- 
ing, 25 percent., is a total loss to landowner, miner 
and shipper, , 

Plans for utilizing the waste coal dirt, or culm 
of anthracite colleries, have been frequently sug- 
gested, but none have come into general use. The 
Anthracite Fuel Cempany, on Port Ewen, on the 
Hudson, in 1877, used 90 per sent. coal dust and 10 
per cent. fuel pitch, and made 300 tons of fuel _ 
day, consuming over 50,000 tons of culm. The 
Delaware & Hudson Compauy also use at their 
mines 60,000 tons per annum. ey now ship all 
their coal down to pea sizes, and consume the culm 


in generating steam. 

The Philadelphia & Reading R. R. Co. has re- 
cently introduced a method of burning coal dust 
in the furnaces of its engines, and the plan appears 
to meet with success. 

The amount of water which drains into a vein 
is enormous. On an average five tons of water 
are hoisted for every ton of coal raised. 

The bituminous coals, particularly those of the 
United States, are not subjected to these serious 
losses, and are quite cheaply mined and eee. 
No breakers are required, as the only division is 
into coarse and fine coal, which are easily separ- 
ated by screens; and the fine coal can be 
readily converted into coke, making a better con- 
densed fuel than the coal in its natural shape. The 
bituminous veins are nearly horizontal and rarely 
more than 6 ft. thick, so that it not necessary to 
have extensive pillars, and as the coal is above the 
water level, with shallow basins, it is not neces- 
sary to put up extensive hoisting and pumping 
machinery. 

The total amount of coal still to be mined is 
stated at 26,361,076,000 tons. The total waste as 
experience has shown is equal to two-thirds of the 
coal deposit, and reaches the amount of 17,574,- 
000,666 tons, leaving us only 8,787,0075,000 tons to 
send to market. : 

The tables show that 360,017,817 tons have been 
sent to market in the 58 years from 1820 to 1878, in- 
clusive. Our a. now amounts to 20,000,- 
000 tonsannually. The increase of production for 
the past ten years has been 187,112,857 tons. At 
this rate weshall reach our probable maximum out- 

ut of 50,000,000 tons in the gen 1900, and will 
nally exhaust the supply in 186 years. 


The present product of the anthracite coal fields 
is (1878) as follows : 

Collieries. Tons. 
tober Fe il ad wd BA vad een 2 Laces 
TER ois -Aescscasceoejamene ace :680,990 

NRE ck s cecies 2) senses vaereaees 348 18,439,596 


Partially successful experiments have been 
made to use petroleum as a substitute for coal to 
Savcattenasciiaslina of tesinaton apshvear 
the reck oO uction, 8 OC- 
cult and mysterious supply of light, heat and color 
will be exhausted before the anthracite, and can, 
at best, only temporarily retard the consumption 
of the latter? 

The question of the exhaustion of our coal sup- 
ply is y more at the present time than 
curious and interesting calculation. It has n 

et become so grave and portentous as in Great 
itain, wherea commission, with the Duke of 
Argyle, Sir Roderick Murchison and Sir W. G. 
Armstrong at its head, was seen. appointed by 
Parliament to ascertain the gg: uration of 
the coal supplies of the country. There it is serious 
indeed ; for when Britain coal fields are exhausted 
her inherent vitality is gone, and her world-wide 
su cy is on the wane, ; 
the twenty-three years from 1854 to 1876, in- 
clusive. she produced the enormous quae of 
2,210,710,091 tons of coal ; and expurted only 222,- 
196,109 tons—say ten per cen the rest 
within her own borders, 
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"Sesacinains product, compared ‘with the coal 





Dec. 17, 1881. ENGINEERING NEWS. 











1 
product of Great Britain, is so small as to) 
really seem insignificant. The English com- | 
mission counts as available all coal over one 
foot thick—we count nothing under two and a 
half feet thick, nor below 4,000 feet in depth— 
showing a net amount in the explored coal fields 
of 90,207,285,898 tons; estimated amount in con- 
cealed areas, 56,278,000,000 tons; total, 146,480,- 
285,398 tons, distributed as follows: 


GENERAL INTELLIGENCE. 


Ge We solicit and are 


alwa sed to publish in these 
columns any items of interest tha m 


ay be furnished us. 











GAS AND WATER. 








lored. U red. Total. | Water-works are being discussed at Findlay, O., with 
és 45,748,930,555 56,246 000.000 101,992,930,555 | bilities that phateny 3 mre action will be taken soon 
Wales....... Saeea senaes “ie a eactnass ee ae the council. 
_ ono Ne ectimate. . y Under the vigorous supervision of the contractors, 
- r — ae _ | Russeli & pt der, the new water-works of Topeka 
Total...... 90,207,285.398 56,273,000,000 146,480,285,398 | Kan., are rapidly approaching ccmpletion, 


The exhaustion of this magnificent mass of coal 
at this present rate of increase. viz.: three and 
a half per cent. per annum, is estimated by Pro- 
fessor Jevons as follows: 


1876, actual output 


Work upon the construction of the new water-works 
at Las Vegas, New Mexico, is being pushed rapidly for- 
} ward, a large force of men being employed. 

| Joxret, Dil., Dec. 13.—The Joliet common council to- 
night refused to accept the water-works built by Jesse 
133.300.000 tons. | W. 





Starr. This throws Starr out of $100,000.—Chicago 
—- estimated annual output............ ieee | Times. 
1906, “7°! gg5°700;000 « | _ It will be two weeks before the Arnold print works, 
ae 3: Stieniat int ©) Ph. sweenabilgedlan 512,000,000 North Adams, will have water from the tunnel, owing 
— Sree LRN) 04)" Sealand oaks : eee ‘’ | to the difficulty of obtaining iron pipe. The reservoir at 


. the tunnel will be further excavated next spring, so as 
Thus in sixty years the output would be nearly | % hold 6,000,000 gallons of water. ; 
eight times the present amount, and about one-|_ Mr. Jobn I. Osborn, hydraulic engineer, assisted by 
fourth of the total amount to be found in Great |D. C. Sanford, C. E, is making surveys and plans for 
Britain. | a public water supply of Wallingford, Conn. 
We have about 340 collieries and produce 20,- 
000,000 tons per annum, or about 60,000 tons each. 
Great Britain has nearly 4,000 collieries and mines 
132,000,000 tons, or 33,000 tons per golliery. . 


report to a borough meeting in the Wallingford Town 


The New Haven, Conn., Water ay are contem- 
Sp c s plating additional facilities for the public water supply 
Most of the anthracite mining in the United) of that city, and Engineers John I. Osborn and D. C. 


States is now done at a less depth than 509 feet | Sanford are now engaged in the necessary surveys. A 
vertical; but as the coal nearer the surface be- | dam and storage reservoir will be built. ‘The estimated 
comes exhausted, the mine must go deeper and | Cost of various projects range from $69,000 to $97,000. 
become more expensive. The coal resources of| The Wilmington (N. C.) water-works were completed 
Great Britain are all developed now, and im | 8nd successfully tested last month. The contractors for 
process of depletion, while in this county, when | the works were Messrs. J. A. Cloud & Co., who also 
our 470 square miles of anthracite are exhausted, 


4 i 
we have more than 400 times that area, or 200,000 ington & Co., and the interests of the city were looked 
square miles, of bituminous coal from which to | after by the City Engineer, Mr. J. K. Brown. 
supply ourselves and the restof mankind with| ‘he city of Cleveland, 0., hes just added to the 
fuel. The coal product of the world is about 300,-| pumping ‘facilities of its water-works a new Worth- 
000,000 tons annually. The North American con-! ington pump of 10,000,000 gallons capacity, has 
tinent could supply it all for 200 years. With an /| built a new boiler-house and machinery, and put in 
annual production of 50,000,000 tons, it would re- | three new steel marine boilers 10x18 ft. Cost, includ- 
quire twelve centuries to exhaust the supply. | img 14 miles of 30-in. ad $250,000. They 
: : aint 12 miles of distributing pipe during the 
But with a pooner ae = 100,000,000 tons | ase am about 
per annum, the end of the bituminous supply | Ww : 
: } e regret to perceive a disposition on the part of 
would be reached in 800 years. some people in oiedin to belittle the efforts of Comp fire 
ANTHRACITE COAL AREAS OWNED BY THE SEVERAL compantes, | department. Yesterday afternoon a gentleman from 
AND THE PER CENT. OF THE WHOLE IN TONS. | San Antonio was examining a photograph of the ruins 
s ieocrcanaabliateneslsbetatniot cae —_—_—_———— | of the burned capitol. ‘‘I don’t see any firemen in the 
e | | picture,” remarked the stranger. ‘* Well, you see, the 
Name oF company. Schuylkill. Middle. Wyoming. | firemen haven't got there yet. That's why they are not 
say in the picture,” said the artist.—Texas Siftings. 
A water-works com has been formed to supply 











\Acres.P.c.|Acres.P.c._ Acres. P.c. 
Lehigh Valle 


nk «_ss+-\.++ (18,036) 24, 6,934 4/ Hoboken, Union Hill end. eehawken, N. J., with water. 
Lehigh & Wilkes-Barre.. 7,600 8| 7,000, 8 (7,400; 5) These cities have heretofore received a supply from the 
epee ee nase) n79"*1-7:] sosbanl res | 788s, 12 | Jersey City Water-works, but propose to have an in- 
Penns Seoada Coal Co. Tenens Pee es 10'000! 8| dependent organization. It is called the Hackensack 
Phil. & Read. C. & I, Go. 65,306, 70\93,350 32) ..."+. |... | Water Co., headquarters 47 Peery street, Jersey 
Pennsylvania R.R. Co... 6.000 6, 9.000; 9 | 3,823. ...:| City. Messrs. Spielman & Brush: are the engineers. 

ao Seeatedectay Babes fasts | o3sI 8 ott oe | 6} The contract for reservoir has been let. 
1 te ad Thy so: 2° ae ere | The Binghamton water-works, who use the Holly sys- 
oe eee es oe 1s saa} “iG. 73.021 6a | tem, are putting in additional pumping facilities, and 
a Se |) | _“ | will, when complete, be able to supply 6,000,000 gal- 

TOM. 55s 93,440 


100 '80,640| 100 126,72C | 100 | lons of water every 24 hours. The steam cylinders, 4 
se i j in number, are 27-inch diameter, 33 inch stroke; the 
Se are 14%-inch diameter, 33-inch stroke, 

louble action. The facilities they now possess give only 
aoe ee day = - ——— ~~ oo of 

vemen over , inc ng new bulidingr, 
The new condition of things in Greece is giving | etc., will be $40,000. . 
rise to much activity in the direction of improving | The Indianapolis Saturday Herald drops, like Silas 
communication. Not only is the cutting of the | Wegg, into this timely bit of verse : 
Isthmus of Corinth in hand, but railways are pro- eee 
jected and will no doubt soon be between And whan te melt 4 nn 
Athens and Larissa, and between Aria and Volo, Presented his bill without delay. 
in Northern Greece, while in the Peloponnesus one The es brought fore his bags of gold, 
line is to run along the coast of the gulf from Cor- iinet. 
inth to Patras, another, starting from Corinth, will And took a mortgage on the throne. 
run south to Mycenz and Argos, and then turning; The contract with the company for lighting the 
westward through ee ee Andritzena, | streets of Fond du Lac, Wis. having cnatent, and the 
Tripolis and Megalopolis, will again turn south-| common council having declined to any further 
ward through the old Messenia and end at Kala- | contract for that the streets are without light, 
mata on the Gulf of Koron. This line, besides except such as is afforded by the moon. | This state of 
opening up the peninsula for of commerce, hee: sehen on several months, uti} ar- 
will traverse country of t interest to investigat 
travelers, both from its associations in the past and 
its great natural beauty. A short line is to con- 
nect the little port of akolo on the coast of 
Elis with the thriving town of Pyrgos, which is 


RAILWAY PROGRESS IN GREECE, 





F 


shall show = electric light is imprac- 


not more than ten miles from Olympia. If these! Resolved, That the Superintendent and Engineer of 
enterprises are well carried out an immense stride | the Cleveland Water-Works be hereby directed to re- 
will have been taken by the Greek kingston cs SS Board at as early a date as is consistent 
the road to civilization. The history of the four- | With his other of the tiny en lle ee con 
mile railway which connects Athens with the Se angeles from the preneet w wits wen-| 
Pirzeus is encouraging to the of the new | gestions or recommendations of changes, extension 
lines. It was constructed at an outside | or eniargement of the 

cost of £800,000.— Pall Mall necessary to meet the 


Mr. San- | 
ford, on the évening of the 10th, read a preliminary | 


constructed the works at Jacksonville, Fla.; the pump- | 
ng machinery was furnished by Messrs. H. R. Worth- | 


ting with electricity, or | friction 


| It has proved cheaper 
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| manufacturing and public use in this city in the near 
| future. 
| A day or two since our esteemed friend, Mr. Jobn C. 
Kelley, President of the National Meter Company, of 
this city, came into our office with a radiant smile 
illuming his features, and when queried as to the cause 
showed us two uisitions from the Water Board of 
Boston requesting him to deliver to E. R. Jones, Super- 
intendent Easterr. Division Boston Water-Works, 60 
%-inch, 5 l-inch, and 4 &inch Crown water meters. 
We smiled in return and congratulated him upon the 
insertion of this ning wedge following so closely 
| upon the wedge he drove when the meter was adopted 
| by the Department of Public Works of this city. 
The Youghiogheny Water Works Company at Brad- 
| ford, Pa., is now in operation, the pipe being laid to 
the summit, 234 miles, where the reservoir of 2,000,000 
gallons capacity is situated. The pumps and engines, 
| two in number, and ofa recent patent, were manufac 
jtured by Cope & Maxwell, of Hamilton. Ohio, each 
| having a capacity of 2,000 pounds every 24 hours. The 
| works thus fa . including pumps, engines, pipes (20-in.), 
| tankage, building, etc., have already cost the company 
the sum of $75,000. The works are located at what is 
called the Slope Mine, where a neat and substantial 
building, of a hard blue stone, 42 x 30 ft.. has been 
erected, in which the pumps are now in operation. In 
this building there isa well 30 ft. deep by 12 ft. in 
diameter, walled up and cemented. From this well 
there is a tunnel 5x3 ft. leading to the river, a distance 
of 100 ft. In this tunnel the water-pipe, 20 m. in diam- 
eter, is laid, which feeds the well from a natural basin 
in the river some 20 ft. deep. ma parsers the well from 
| being flooded during high water there is a cut-off in the 
feed-pipe by which the water is regulated. The water 
here is the best and purest that can be found anywhere 
—pure Youghiogheny water fresh from the mountains. 
These works now furnish water for the following coke 
works of H. C. Frick & Co, viz: The Henry Clay 
mines, 100 ovens; Frick mines, 106 ovens; Morgan 
mines, 164 ovens; Foundry mines, 74 ovens; White 
mines, 148 ovens; Eagie mines, 80 ovens; Summit 
mines,142 ovens. Besides the reservoir at the Summit 
of 2,000,000 gallons capacity, there is already tankage 
along the line of 1,110,000 gallons capacity. 


ELECTRICITY. 
| 


| The common council of Lafayette, Ind., has accepted 
| a proposition to place a twenty thousand candle-power 
| electric light on the tower of the school building, agree- 
ing to pay therefor the sum of $5,000 fer two vears. 
The Electric Light Company, recently organized in 
San Antonio, Tex., ordered only a ten-light machine, 
and they have already applications for fifteen. The 
lights are to be 2,000 candle-power. 
The city of Aurora, Ill., forty miles west of Chicago, 
affords a striking spectacle of the revolution in lighting 
cities by the electric tower plan. At night the city is 
bathed in a flood of lambent light, and her citizens are 
in a state of delighted enthusiasm over the splendid 
practical results achieved. The system consists of six 
electrical towers, made of iron rods and network, each 
150 feet high. These are crowned with electric lamps 
of 2,000 candle-power each, or equal to 125 gas jets. 
The cost complete for each towerand apparatus is about 
$1,000. One electric tower lamp, fed by soft coal at $3 
per ton, gives a 2,000-candle light at 2% cents per hour 
—a ratio of 24¢ to 50 compa to a corresponding use 
of gas light. The people of Aurora are universally jubi- 
| lant over the result of the adoption of the new system, 
and express the most earnest and complete satisfaction 
| with the Brush tower plan in all its bearings and aspects. 
| The wires that most need to b2 put underground in 
cities are those supplying electrical lights. As used at 
present they have proved extremely dangerous to prop- 
erty and involve a constant risk of life, aod there seems 
to be no way of making them safe except by burying. 
W. A. Anderson has an exhaustive and valuable paper 
on this subject in the Fireman's Journal. The current 
of electricity necessary for a light is so strong that, if a 
wire is too small or is defective at any point, it becomes 
heated so as to set fire to any combustible sub- 
| Stance near it, or if not properly insulated the 
|current is likely to leave it and take a course 
| where it will do mischief. Again, and this danger is 
| worst of all, if the wires of light and of telephone or 
| telegraph circuits happen to touch each other, a fire 
| may be started wherever there is an instrument on the 
lines of the latter, so that, with light wires in the street, 
no building in the vicinity containing electrical instru- 
| ments ot any kind can be safe. Fires have been repeat- 
edly caused in all these ways, and the insurance com- 





| 
| 
} 





panies have teken the alarm and are trying to compel 
the use of large wires very carefully insulated, but it is 
evident that better security is needed than can be 
i by any possible precautions of the kind. 
ee might be anna by aceinents, 
y heat mperfect wires, or imperceptibly 
and all dangers would be indefinitely 
multiplied by the increase in the number of wires that 


cummon council is now ex- | seems certain to come. Edison's promised invention 
the subject of the electric light with a view to | that was to d 


et the gas companies has not aupeered. 
but the electric light has advanced by degrees from ite 


place as a scientific curiosity to use as an advertising 
device, and thence to ado as a mutter of economy. 
nm gas under some circum- 


| stances, its use promises to increase with very great 
| rapidity, and a method of burying the dangerous wires 


cannot be too soon perfected.—Springfleld Republican. 


STREETS, DRAINAGE, ETC. 
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nie for water for domestic, | in Cleveland, 0. Two a 


had been filled up to the 
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and the great heat of the summer, followed 
retarded th 





street grace about six years ago. A street had been 
made across the lower end 66 ft, w paved and/|by the excessive rains of the e 
flagged, with water and gas through it. Saturday piveren of the work very much. The cut contains about 
evening the whole body of the new fill and street, com- | 160,000 cubic yards of earth. A large amount of 
prising about 200,000 yds. of earth, slid down, takin. | material has been hauled for about a mile, and the ex- 
all with it, and re, demolishing everything in its | cess wasted. On about three miles of the work, a little 
way for about 2,000 ft., until it came to another street, beyond Summit Cut, about 800,000 yards of hard-pan 
which stc it. The ty of the slide is that | has been excavated. The work between Milwaukee and 
the slope of the fill 1s only about 2 ft. in 100. The sight | Madison has been exceeding heavy,about 1,600,000 cubic 
is an interesting ot for civil engineers, and should be | yardsof earth having been excavated. Along the line sink- 
seen to be appreciated. | holes were continually discovered, these being all that 
— 0 - remain of old lakes, now covered with thick growths of 
BRIDGES. eeeee. ny of eee a yey still have some con- 
BLISSVILLE BripGE.—The Queens County Board of Ms Rees ane te eae ent ee 





earth and vegetable growth was once removed, a 
Supervisors had before it this week the of the | of j ate merdus doe 
Jount Bridge Committee of Kings and Queens counties in ilies were found. One of hiss aa tebieen pho ata 


dismissin m. H. McDo as engineer of the Bliss- i > 
ville B Su ns oivehe of the near Summit Cut, and this bas now been well filled up ; 


d still another was found near Douseman’s station, fort 
Queens Couaty committee, in his reportto the full board | ‘feet and about eight hundred feet in lengtb. Be- 
says: ‘‘The committee was greatly d ee tween man and Sullivan station three others have 
not surprised, as we have a led for the past | giso been filled, their depth varying from twenty to 
year to witness the blundering work of the so-called | ahout forty-three feet ; their length is about 1,100. 
engineer, Wm. H. McDonough, to find the bridge itself | ain 

too long to enter the ee, and the said ap- 

proaches too high to properly fit the bridge.” The action NEW PROJECTS. 

of the Joint Committee in dismissing Mr. McDonough| The Newark, Ohio, Delaware & Northwestern Rail- 
was ratified by a unanimous vote.—Brooklim Eagle. ‘road Company, with a capital of $2,000,000. 


ee Major Fuller, of the Palmer-Sullivan road, with a 
RAILROADS. | large corps of engineers and surveyors, arrived at Vic- 


iia we , toria, Texas, on the 8th. 
apie otitis wapitel si . oon wy Wel axtl- The Northern Pacific propose building a line of its ov n 
: ht on the northern bank of the Columbia River. 
The Chinese Government has decided to lay a railway | ae ret 
line, formerly between Shanghai and Woosung, from |. The railroad train in Germany that runs by electro- 
the coast of Formosa tothe sugar districts. 'e line | Maguetism as the motive power continues to be a great 
originally laid by foreigners was bought by the Chinese, | *wccess, and it will not be long ere the experiment is 
torn up by the Mandarins, and the material and rolling | "¢Peeted in this country. 
stock transported to Formosa, where it has been allowed | The management of the Indianapolis, Bloomi & 
to remain idle until now. Soars eee me wee gee 3 tases oe — 
At a recent meeting of the Chicago City Council Ald, | #Polls, Decatur Sprin road (just acq by 
Cullerton, assuring ‘‘his newspaper friends ” that he | ease) a ow to eee eae wc and con- 
was “acting in good faith,” and that he was embarking | *t™Uction are to be pushed wit possible dispatch. 
in no blackmailing scheme, offered the following: | Eleven hundred thousand dollars of the $1,500,000 
Ordered, That the corporation counsel be.and he is hereby, ; capital needed to build the new will at Lewiston, Me., 


y. 
directed, at his eartiest convenience, to prepare and send to | is subscribed, aud the balance is likely to cowe in soon. 
this council an ordinance requiring all steam railroad com- | {pe stockholders want Governor Plaisted to call a 
paoies operating cars within the limits of this city to pay an 


nn. ual license-tee of $15 for each and every freight car and | **icu of the Legislature this winter so that they can 
$25 for each passe oa car or coach, wach Genie to begin | YOr k under a charter. 
on the 15th day of January, 188. Daas, Dec. 8.—The management of the Chicago, 
Alds. Cullerton and Wickersham thought that the | Texas & Mexican Central Railroad will make a deter- 
scheme was feasible, and that the railroad companies | mined effort to reach Cleburne by Jan. 1, but the 
could be m:.de ty pay almost the entire running ex- | chances of succeeding are now doubtful. ahey have 800 
penses of tae city government ; but Ald. Phe! de- viles to drive, 125 trestles and cut-outs to uild, and 
nounced it as bosh. It would drive all railroad com- | twenty-five miles of track to lay and only twenty-three 
panies from the city. Aid. Lawier said the city bad not | days to do it in. 
yet received license from all the sources from which it 
was legal to draw it, and it would be foolish to tax the 
railroad companies until it had done this. He moved 
the reference of the order to the law department. It 
was so ordered. 


The Lake Shore & Michigan Southern Railroad Com- 
pany are erecting a magnificent building on the corner 
of St. Clair and Seneca streets, Cleveland, O., for their 
general offices. Itis of Philadelphia brick with 
elaborate stone trimmings, five high, 100 feet 
front on St. Ciair street and 180 feet front on Seneca 
street, surmoufted by a clock tower, making the height 
115 feet. It is entirely fire-proof, having irou beams and 





contractors for the masonry work on the N. Y.,C. & 
St. L. R. R., from Cleveland to Buffalo, have just com- 
pleted their contract, and have done the largest amount 
of work m = eae me on yoney. It - erencnneed 
by competent judges @ magnificent work. 9 
stone used was largely from the quarries of the Mc- 
Dermott & Berea Stone Company. 2 
Work will be commenced on a magnificent hotel on 
Crystal Bay, Lake Minnetonka, which will be one of the 
finest in the country for its size. It will cost in the 
neighborhood of $250,000, and will accommodate 2,000 
‘ permanent guests. It will be fitted up with every con- 
brick arches. The interior will be very handsomely | venience thatcan be desired by the most exacting de- 
finished. The masonry work is being done under con-! mandsof the public. The bay at night will be lighted 
tract nf an 8. = cn of Sona the ee by electricity in the vicinity of the hotel. 
work by Messrs. C. 8. Brooks & Company, a e iron : sts : 
work by T. H. Brooks; the architect is Mr. Joseph Ire-| .¢ ihe, Selina & Northwestern Railroad, the charter 
land. to the Union Pacific and the Missouri Pacific. Capital, 
Advices from Indianapolis indicate that matters are | $5,000,000. Route is from Salina, by the way of 
not progressing well with the Toledo, Delphos & Bur-| Lincoln Center, to the west line of the State at a point 
lington system. It is said that W. J. Sherman, Chief | on the west of Sberman County, Kansas, The direc- 
oes J. W. McElvaine, General Passenger and | tors are, Sidney Eanes <0 Gould, of New York ; 
Ticket Agent; F. Sprague, Auditor, and J. H. Weller, | L. H. H. Clarke, of Omaha; G. T. Smith, of Kansas 
Division Superintendent, have tendered their resigna-| City ; J. P. Asher, of Lawrence; 0. L. Williams and 
ticns. There is much surprise, and two causes are sug- | H. > Dillon, of Topeka. 
gested—the unpopularity of the management and lack | 4 road will be built from Ainsworth to Tacoma 
of confidence in the narrow-gauge system. The retiring | ..jjed the Cascade Branch. The final reports of the 
officers return to standard-gauge roads. ; ep rs upon the several surveys are not yet made 
Over four hundred miles of the road isin ot and can hardly be completed, owing to the severe sea- 
extending into the Southern Ohio coal fields south son, but before next s the company will, however, 
Veedersburg west. build the branch, and if a definite choice of routes can 
The construction of extensions to the Ohio River ut be made in season, work will be commenced from Ains- 
Ironton ent to, eee — re worth during the ensuing year. The road will pass 
vigor until recently, w y all wor! >| throt ' V , & Tich whea 
pena it is feared =. tae et es ae — =r wae Ven, ¢ t-producing 
to managemen preva conclusion - 
either the road is suffering financial embarrassment or| A aoe seat ra oe pose Seed under the 
its backers have lost confidence in the system. There is ae i Ita Object fs the ce er 
also a quiet rumor that Vanderbilt is endeavoring to ie Cuilvilie Nev ani .¥ cae ane 
SS ae 8S. & M. S. outlet to St. Louis and b sa te py Fath: say "ae et ne 
or a feeder to the Ohio Raijroad, which crosses at sev- Port ‘Rectal ood. 42 y the Gulf of » 
eral points. If he should obtain control the road would we eer » OD i ae 
be c anes to a standard-gauge. Between Veeders- ncorporated Ws 0) 
b 5 
tied-and the iron is down at many inte ~ ste ee om 
The construction of the Milwaukee & Madison line articles of association nda, Wiscoy 
has revealed a number of wonderful and exceedingly a . sce a psteuanenae ae ed te hee, 
interesting facts. About eight miles west of Waukesha - ao ty. NY through Hume, af 
SLi trices and arin dep ft ta 36 | Eng nd gl to Arena Wynn County, enc 
ft. to about 53 or 54 ft. mmit Cut proved to be ee . Caos oe ia ia ee 
composed of very hard material for abvut two-thirds its ile | Soak ——- ai ae ead 
entire length, beng filled with bowlders imbedded in will immediately and the road will be built 
hardpan or cemented vel, requiring steady, contin- am 8 1388. y 
uous blasting for a period of about seven months, The y ia 


deen tC CO CL 


th of the cut and the hardness of the material| The certificate of incorporation of the Tropical Ameri- 
saath required considerable time to excavate,'can Telegraph Company, limited, has been filed in the 


Mcssrs. Darragh, Kelly & Hamilton, who were the | 


The compan 0 M 
t. Louis the road 1s mostly graded, Mr Arizona, but bas its business offices in San 
rmediate ts. | Francisco. 
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office of the county clerk at Freehold, N.J. The incor- 
tors are Frederick M. Delano, of Detroit, Mich. : 
ames H. Howard, of Boston, and James B. rds, 


the | of New York, Theobject of the company is the con- 


struction and operation of telepbone lines and exchanges 
in the several cities, towns and villages in the West 
India Islands eg those of Cuba), Central 
America, Panama, Venezula, United States of Colom. 
bia, British, Dutch, and French Guiana. 

Several Newton (Mass.) capitalists propose to build a 
railroad inning at Brookline and running through 
Néwton Center and lands el with the Woon- 
socket Division of the New York & New England Rail- 

crossing the city to Riverside, near Lower Falls, 

on the Boston & Albany. The road is meant for a con 
necting link between the main line of the Boston & A'- 
bany at Riverside and its branches at Brookline. It 
will be aaa Boston & Albany. The schene 
isin the bands of J. F. C. Hyde, of Newton, and tte 
tal of $500,000 is fast being subscribed. The cor- 

will probably be organized in a few days. 
Captain Jobn Cowden’s Lake Borgne outlet scheme, 
! by the Barrataria canal, has just received influentia! 
| backing. Messrs. Whitney ana Hutchinson, of the Mor- 
| gan Line, Superintendent Morse, of the New Orleans 
cific Railroad, and other influential busivess men 
have declared in favor of it. The gentlemen named, in 
company with Captain Thomas Scathers, called 
upon Mayor Sbake , of New Orleans, 
to secure his _ offici influence in favor of 
the measure and his signature to 4 petition to Congress 
m its behalf. The Mayor refused fo sign the petition in 
his official capacity for the reason that it was a matter 
for the action of the city council, but he cheerfully 
promised his personal influence in favor of the proposed 
channel] to the Guif. The gentlemen appearcd 
before the council on Monday last to secure the indorse- 
ment of Cowgen’s plans. 

As to the completion of the Northern Pacific road Mr. 
Villard said: ‘* We are confident of running through 
trains by the Ist of September, 1883. At the end or 
1882 we expect to be up to the furthest point in the 
Yellowstone Valley to which the main Jine will be 
built, and from the West the road will be built to the 
western base of the Rocky Mountains. This will leave 
less than 160 miles to be built to complete the road, 
but this portion of the line includes two tunneis, aggre - 
gating about 10,000 feet. This is the most difficult part 
of the road. I may state that one of the great advan- 

of the Northern Pacific road over every other Pa- 
cific railway is that trom the summit of the Rocky 
Mountains to the Pacific Ocear, a distance of 900 miles, 
the main line will follow a steady down river grade. In 
the same distance the Central Pacific has to go over 
three summits of from 6,000 to 8,000 feet high.’ 


PERILS OF WINTER SURVEYING.—WINNIPEG, Mani 
toba, Dec. 8.—Considerable excitement was caused to- 
day, at the Canadian Pacific railway offices, by the 
receipt of a rumor that the party surveying the route of 
the tchewan branch had been caught in a severe 
blizzard, Douglas, the engineer im charge, being severely 
frozenand three of his men frozen to death. Gen. Rosser 
telegraphed to Brandon and Battleford, in the North- 
western territory, but geting had been heard of tke 
rumor at re When last heard of, Nov. 15, the 
party had c the South Saskatchewan, and were rur - 
ning in thedirection of Edmonton. Gen. Rosser does not 

tthe rumor, as las has a lengthened surveying 
experience and would every precaution in a storm. 
The party were well provisioned and additional sup- 
plies were sent them recently. The Dominion lands sur- 
vey party, which left Moose Mountain recently for 
innipeg, were caught in a storm on the plains. Brodie, 
the surveyor, in charge was severely trozen, and :everai 
of the party were also frozen. They suffered dreadful 
privation, the provisions giving out. When reduced to 
semi-starvation they killed a pony for food, and finally 
succeeded in ing back to Moose Mountain, where 
Brodie had to be left, the others of the party starting 
for the east via Fort Ellice. 


CONTRACTING, MISCELLANEOUS, ETC. 


The tunnel at Edwardsville, on the New Albany & 
St. Louis Air-Line Railroad, is now cut through and 
will soon be completed, at a cost of $650,000. Cars wi.l 
be running between New Albany and Militown, Craw- 
ford County by the Ist of January, and possibly a 
week earlier. 

The bids have been for the construction of a 
two-story court-house for Gillespie County. at Freder- 
ienehany Texas: L. P. Boettler, $24,000;G. W, Konkle, 
$25,490; Henry Pauly, $28,570; Neumann & Lindahl, 
$27,500; J. A. & Heining, $22,521; T. 
W. Carrico, $27,243; Mr. Courtney’s being by far tbe 
lowest bid. 

The new dam on Mil! River, Srvinrie’, Mass., for tte 
Howard & Bros.’ railroad ar aku whicb 

and built by W. ©. 
Chicopee, has been completed and was 
used for the first time last week. It is a very substanw.. 
stone structure unique form for that part of the 
concave surface. 
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capacity has at last begun to affect quotations for | and measures, as treasured in that grandest of an 
distant deliveries, and within a few days prices on | cient monuments, the Great Pyramid of Egypt. 


large contracts closed have declined sharply. One | The links of this chain of evidence reach back far, 


. ; ' _ | far into the deep past age, beyond the flood, and it 
new: rail mill is projected; improvements are in| seems to carry us back almost to the very gates of 


progress in others. The extension of railway fa-| Eden, if not into the garden itself.” 

cilities to new mines promises to effect a much-| But leaving the pleasant walks of Eden with 
needed reduction in raw material. Bessemer pig | some reluctance, we are repaid by some glimpses 
is advancing because of extraordinary demand;}of common sense in a letter from an American 
but causes are at work even in that branch of pro- | engineer in Mexico as follows : 

duction which will reduce cost. Old rails also|‘‘ EXTRACT OF A LETTER FROM MR. A. M. WEL 
have at last begun to weaken, and iron rail mills LINGTON SUPERINTENDENT OF CONSTRUCTION OF 
will be provided with blooms and old rails in| ee eee eee not vet mo 
few weeks, at prices which will enable them to} ),, ; oe yee more m 


a " : creer ve with the metric system than in Cleveland. 
utilize their capacity to maintain the supply of | The simple truth is, that for railroad surveys, at 
rails at maximum limits. least, the 100 foot chain, 10 foot poles and con- 
sdiaicharinainiellgh salle iesinacianaenerninr tours, and one foot lines on profile paper, are 

- METRICAL MEASUREMENTS. noticeably more convenient than the metric equiv- 

: | alents. Our surveys were begun in the first sys- 

At a late meeting of the International Institute | “p but the government required a change, which 


: i |— ly by i bl i i " 
for the Preservation and Perfecting of Weights| > ey) eo shiftlessness in head 


; quarters—has introduced the d I's own confu- 
and measures, held at Cleveland, Ohio, Nov. 26, | sion in the system ot keeping maps, notes and sur- 
addresses were made by the president and others, be Nt or ar os orem Sean 

. sot * , | anc meter; two different horizontal scales for 
ane yeingetramglerae marrieias in eymapathy profiles, and three different vertical 2 meter and 8 
with the object oi the Institute. meter space for contour lines, and the d——l 
In a report of the Secretary wé find the follow-| knows what all, so that a profile or map means 
ing: hardly anything; but much of this is not to be 
“Already it is conceded by members of the | “bargeable to the system. 
British Parliament that the effective dissemina-| We have had knowledge of the labors of this 
tion by this institute of instructive informatior | 
regaraing the evils of the French metric system, 
through the public press, auxiliary societies. lec- 
tures, pamphlets, etc., has created a strong deter- 
mination for the extinction of even its permissive 
use throughout Great Britain, and quite recent- 
ly an act of Parliament has been passed to 
that effect. It being expedient that more 
aggressive steps be ncw taken for the extin- 
guishment of this evil in the United States, an- 
other memorial is now being circulated for signa- 
tures, praying Congress that hereafter no weights 
or measures, other than the Anglo-Saxon—as modi- 
fied and defended by the United Stated statutes— 
shall be used in any branch of the public service 
whatever, until otherwise ordered by act of that 
body. 
“Over 1,000 signatures to it have been obtained in 
the city of Cleveland within a short time. These 
memorials have been sent by thousands all over 
the United States, to those representing the differ- 
ent classes of men, with the request that when the 
signatures were obtained, they would promptly 
forward the same to their respective members of 
Congress, for action.” 


We hope the Secretary, in sending his circulars, 
included as little as may be of the proceedings of 
this convention, if we may judge of its character 
from the four columns of solid matter in the 
Cleveland Leader of the 25th and 26th. 


We extract from a letter from Mr. Muir, of Mel- 
rose, Scotland, as follows: 


* All that about the British Inch in the Great 
id is pure moonshine. It cannot be. It is 
contrary to the fundamental nature of the case. 
There is no measure in the Great Pyramid which 
is not a kosmic commensuration. The British Inch 
is out of truth (as the British people themselves 
are) with the Kosmos. Else would there be no 
need that Elias come to restore all things. * * 
This is of immense moment, because it was the 
first step that led to the discovery in the Great 
ramid of the expression of the annual amount 
of the sun’s shift in space, viz.: something more 
than 170,000,000 miles; I have not the figures be- 
fore me.” 
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City ENGINEER W. W. Brigden, of Erie, Pa., 
writes usthat that city has just finished several 
squares of stone pavement, Medina center and 
cobble sides. For several years past Erie has had 
about $15,000 per year of paving done, and ex- 
pects next year to lay $35,000 worth, of which 
$20,000 is to be asphalt. A two-foot brick sewer has 
just been completed, and two pipe sewers are un- 
der way. Public work has increased rapidly in 
amount in the past five years, and the indications 
are that, with continued good times, as at pres- 
ent, property owners will petition for much more 
new work, 











scpielicaicaibaieaas 
. THE PROSECUTION OF IMPORTANT UNDERTAKINGS 
depends often on easy money markets, cheap ma- 
terial and a healthy commercial activity. The 
present industrial situation affords abundant en- 
couragement for the extraordinary investments in 
progress. The two most marked features of the 
iron market just now are the advancing tendency 
of merchant and construction iron, and the weak- 
ening tendency in railway material. Merchant 
iron has advanced in Eastern markets from 2,4,@ 
2,4,@3c., where it now stands, under a very ac- 
tive demand, with production lagging behind still. 
The vigorous efforts being made toincrease the out- 
put will very soon be felt. At present orders can- 
not be placed easily, and most of th® business ac- 
cepted within two weeks has been at prices to be 
named afterwards. The opinion has been gaining 
strength that prices of bars and some other kinds of 
iron will advance during January, and late advices 
from abroad have strengthened the belief. These 
apparently conclusive evidences should be taken 
cautiously, in view of the uncertainty surrounding 
the foreign markets and the steady expansion of 
domestic capacity. The condition of the iron 
trade west of the mountains is quite vigorous. The 
trade has not yet been compensated for the scarc- 
ity of iron occasioned by the long, hot summer and 
the idleness in the Cincinnati mills caused by a 
strike. The spread of population West, the increas- 
ing acreage, the expansion of boat and barge build 
ing for the Western lakes and rivers, with other 
causes, have combined to create an extraordinary 
demand for iron and its products in the West, 
which has enhanced values to the present unusual 
limits. Furnaces and mills are sold ahead. Fuel 
is relatively scarce, and consumptive wants 
are being anticipated as far as can 
be done without stimulating prices. The 
present tendency of prices is therefore to a higher 
level, and manufacturers have recently been in- 
sisting on outside quotations in view of the ad- 
vance. Foreign iron shows no more probability of 
coming in than two weeks ago. Domestic pro- 
ductive capacity is barely equal to requirements, 
although it is being increased, and while these 
causes continue to act, very firm prices may be 


anti-metric society for some time, but was not 
aware until lately that such stuff as was gravely 
read at this meeting had the countenance of the 
officers of the association, and would recommend 
that this twaddle about the pyramids of Egypt, or 
the measures which the Almighty by revelation 
had intended man to use, be omitted from the 
printed proceedings of the association, as calcu- 
lated to weaken their claims to consideration. 

We do not notice the labors of this convention 
with a view to provoke discussion as to the merits 
or demerits of the metric sysiem—on the contrary, 
we would deplore any such result. there having 
been enough already written on the subject—but 
there is one point upon which we think there is a 
misapprehension, and that is, that the meter, the 
unit of the French system, possesses some advan- 
tages as a universal standard not offered by any 
other conceivable measure of length, and that if all 
the meter measures in the world were destroyed, it 
could be restored by recourse to the saive process 
by which it was originally determined, and this 
with more certainty, accuracy and ease than any 
other standard in existence. If this be not so, it 
is a very unscientific proceeding for us to change 
our standard of measure fer one which possess 
none of the claims to universality in its restora- 
tion urged by itsadvocates. When the meter was 
adopted in France, it claimed to be the one ten- 
millionth part of the quadrant of the meridian 
of the earth’s surface. This was ascertained 
by measuring ten degrees of a meridian 
passing through Paris, and from this deducing the 
remainder. The true figure of the equatorial cir- 
cumference of the earth not being fully under- 
stood then, the inference was allowed to obtain 
that the same result will follow the measurement 
of a quadrant of any other meridian. But it isnow 


























i 


known that, owing to irregularities i figure 
This allusion to the British Nation, as also to| a pee 


_— ee of the earth, notonly do such meridians differ in 
Elias’ second coming, is very happy, and as an 4t~| length among themselves, but that the measure of 
gument decidedly convincing. The determination | the French meridian was, to a certain extent, at 


by this means of the sun’s proper motion in| p.uit and theref. 

-s a ° erefore, the meter to that extent not 
apace is important if true, which, unfortunately, | what it purported to be; and in the enactment es- 
we are lacking in means to verify. Another | tablishing the meter as the standard in France, its 
aan argument ie offered by a member #8 | reproduction, in the event of its loss, is made to 

Ewe: : : . depend, not upon any measure cf a meridian, but 
facturers of steel and iron rails are receiv- ae i nen ~ and eh ee ete. | upon reference to the length of a pendulum beat- 
ing inquiries constantly for future deliveries, | thy with them, and, I doubt not, ever will be. As | ing seconds at Paris. Now if Paris was the center 
and numerous orders are being placed. | each year passes by it adds to the already strong of the earth this might be regarded as sufficiently 
Foreign mills are pretty well filled up. et caer to show = _ snare | universal in its application to the purpose, did we 
Quotations abroad have been advanced with-| jodowing race, and anaes ap ined to possess nothing better—but we do. 

in a few days, ocean freights are scarce, and | over all the earth, and that this 


people are the in- | If a dozen meridians were measured, differing 
uncertain. In the United States the expansion of | heritors of the original God-given system of weights ' among themsvives, yet the polar axis of the earth, 


The situation is different with railway material. 
The demand has not abated in the least ; manu- 
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a simpler element of the earth's figure, would be} Whether the book of some 175 pages is for sale, 
measurably constant, and a unit of measure re- or is for gratuitous circulation, we are not in- 
ferred to that line less objectionable on the score formed, but recommend it as interesting reading, 
of non-universality. Such a unit is the English | even to such as do not feel the need of special ap- 
inch, as now in use, which differs less from the | pliances for securing fresh air. 

500,500,000th of the polar axis than does the me- | 
ter from the ;gycoo00 th of the earth’s quad- | 
rant. 


If the English inch were increased in length by yr, Silas Seymour, New York State Engineer 
idyoth, a quantity not appreciable to the senses, | and Surveyor elect, took the oath of office before 


it would be exactly goexhoo00 Of the earth’s polar the Secretary of State, at Albany, on the 19th. 
axis. 


This subject, showing the effect of taking the 
English yard of thirty-six inches and the foot of | 
twelve inches, in lieu of the meter, is treated by | 
Sir John Herschel in his usually masterly man- | 
ner, and we commend the reading of it to such as | O'dered to take charge of the department of steam 
are disposed to go the Pyramids for the establish- | ?&!neering and ship building in the Franklin In- 
ment of the English inch asa universal unit of | titute of the State of Pennsylvania. 
measurement, while its value tothe English-speak-| Russell Hardin, for along time agent of the In- 
ing nations of the world rests upon characteristics | ternational Improvement Company at San An- 
of far greater value than the bare presumption of | tonio, has been appointed superintendent of con- 
Divine revelation. | struction on the Texas-Sabine Railway, with head- 
| quarters at Trinity. 

Mr. G. W. Waite, late Chief Engineer of the 
| Chicago, Texas & Mexican Central, has gore with 

With respect to ventilation, it is the thing that | a corps of engineers to Rosenburg Junction to ac- 
the natural man abbors. In reference to it, I'feel | cept a position on Count Telfener’s Texas & Mexi- 
inclined to paraphrase that which has been said | Qo) poad as | ocating engineer. 


about charity, namely, that it is av emotion of the | 
Mr. W. J. Sherman has been appointed Engineer 
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PERSONAL. 





Dan. T. Casement, of the well-known contracting 
firm of Casement Bros., died in this city on the 
14th inst, aged forty-six. 


Assistant Engineer George 8. Willets has been 
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VENTILATION. 








mind in which A never sees B in want, without de- 


siring to relieve him, not with the goods of A, but | in Charge of Roadway, Bridges and Buildings of 


with the goods of C. Similarly, it may be said) 4), 7 ouisvill New Alb i Lcnle Ralteny 
J , a tuffy, oulsville, New any & St. Louis Railway 
that when A feels the atmosphere of aroom stuffy ba" with olline wt Rvenaitin indi Scot dae 


he desires it to be changed, not at the risk of him- 
self, A, catching cold, but at the risk of B, or any | fullcharge of maintenance of way, bridges and 
buildings. 


person other than A. If a proof of this were 

wanted, let me refer you to any assembly where ‘ : 

there is some big man whose orders are taken—a J. T. Jones, Civil Engineer, who has had charge 

judge on the bench. or a chairman of a meet-|of the opening operations of Palestine (Texas) 
Water-works, assumes charge for the same com- 

pany of the water-works at Vincennes, Ind. On 


ing. What is the direction to the attendant when 
the judge or chairman feels there is a need of ven- 

< the 12th he was tendered a complimentary supper 

by the city officers and merchants of Palestine. 


tilation? ‘I feel the air of this court or room 

very close; open two of those windows down | 

there;” not ‘‘open two of the windows near me.” 

The big man with the natural fear of ventilation, Colonel ‘Nowinas weeat Pilasiles, ‘Tes,. on the 
15th, on his way to the City of Mexico, where he 

goes, taking with him an engineer corps to com- 

mence locating from that city to meet the Inter- 


lets somebody else bear the burden, while he him- 

self gets the benefit. It is very rarely indeed that 
national locating party already on the way down 
the Rio Grande valley toward the capital of 


the man ‘*‘ down there ” has either the readiness or 
Mexico. 





the courage to spectent. The only instance that 
occurs to me of the kind is that of Sydney Smith, 
when, asa curate, sitting at a dinner largely at- 
tended by the higher orders of the clergy, he said 
to the waiter, who was pret, $0 cman a vinewe 
‘lose by, ‘‘ Don’t give me my death of cold; open . : : 
wae behind a hishop.”"—Sir . J. Bramwell to the Mr. Graham Smith, C. E., Past President of the 
Society of Arts Liverpool Engineering Society, and with whom as 
We think it was Dr. Franklin who said that | * writer and correspondent for engineering 
“ Public health is public wealth,” or if he did not, | Journals our readers are quite well acquainted, has 
he might well have said so, and nothing is more | been appointed Engineer in Chief to the port of 
important toward this end than the knowledge of Rangoon, India, at a salary of $6,000 per ennam. 
how the first requisite toward the attainment of Mr. Smith left England for his new post on the 7th 
the conditions of public health can best be ob- | ™St 
tained. The first necessity of life is air, and that; D. W. Washburn, Chiet Engineer of the Gould 
the poisons constantly being disseminated from construction companies, will establish his office at 
the surroundings attendant upon civilized life | Laredo. A branch office will be built at Fort Worth, 
(if they cannot be dissipated entirely), shall be from which the building of the Fort Worth & Den- 
diluted to the extent of harmlessness: proper ven- 
tilation becomes a necessity. 


| directed. From Laredo the extension of the Inter- 


So much has been written on ventilation, and so | national & Great Northern south to the City of 


much has been done avowedly with that intent, | Mexico will be managed. 
but so obviously failing of the result promised,! Wm. P. Shinn & Co. is the name of a firm 
that the subject has come to be regarded as one recently formed for the purpose of transacting a 
of which no one has yet grasped the principles, but | financial agency business at No. 16 Cortlandt 
in its leading features ventilation presents no com- street, New York, selling and placing bonds and 
plexity as applied to single apartments, though a stocks, negotiating and procuring capital for the 
deficiency of knowledge in those whovonduct or | building of railways, development of mining and 
manage it often renders the most simple and reli- | manufacturing properties, and generally promot- 
able plans of little or no use. jing transportation and industrial enterprises. 
We have read with much interest a book pub-| Mr. W. C. Andrews is President of the New York 
lished by Van Nostrand, entitled “‘ New System | Steam Co., and has since 1856 been identified with 
of Ventilation; a Book for the Household, by | the railroad, coal and iron interests of the Mahon- 


Henry A. Gouge,” and having ourselves witnessed |ing Valley, O., as a member of the firms of 


the successful working of the system proposed, | Andrews, Hitchcock & Co., of Cleveland, O., 
which is neither intricate nor expensive, we can | miners and shippers of coal; Andrews Bros. & Co.., 
commend the work as worthy of attention, the | of Youngstown, O., manufacturers of pig iron and 
system being based upon sound principles. ' shippers of coal, and as a projector and builder of 





ver Railway and Missouri Pacific Railway will be 
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railways in that valley. Mr. Andrews was also 
one of the projectors of and is largely interested 
in the Imperial Coal Co. and Montour Railroad 
Co., near Pittsburgh, Penna. Mr. Wm. P. Shinn is 
President of the New York Manganese Co., and 
has since 1850 been engaged in the location, con- 
struction and operating management of the Pitts- 
burgh, Fort Wayne & Chicago Railway, Ashta- 
bula & Pittsburgh Railway, and the Alleghany 
Valley Railroad, having been Vice-President of 
the A. V. R. R. Co., President of A. & P. R’y Co., 
and having filled.several responsible offices in the 
P., F. W. & C. R’y Co.; he was for five years the 
engineering expert of the Pennsylvania Railroad 
Co., charged with examining and reporting upon 
railroads, with a view to their purchase, lease or 
control by the P.. R. Co, Mr. Shinn was inter- 
ested in the Edgar Thomson Steel Co. (Limited), 
and as General Manager had the general super- 
vision of toe building of its extensive works near 
Pittsburgh, and had the business management of 
the company’s affairs during the first four years of 
its manufacturing operations. He was during 
1880 President of the American Institute of Min- 
ing Engineers, and isa member of the American 
Society of Civil Engineers. 

ee 


VAL DE TRAVERS ASPHALTE. 





Asphalte appears to have been used from the 
earliest period of the history of constructive 
works, its peculiar adaptability and the compara- 
tive ease with which it could be obtained combin- 
ing to render its use general. It is claimed that the 
antiquarian researches of savants have shown that 
it was used as a binding material in the buildings 
of Babylon, and as corroborative evidence we are 
pointed to various localities from whence it could 
have been obtained. In 1721 a work was pub- 
lished by Dr. g’Eyrinis, in which he strongly ad- 
vocated its use for all purposes for which cement 
and mortar were applicable. 

It was used as a street pavement in Paris in 
1838, but soon after, as it came under the control 
of machinators—in this case financiers—who 
claimed for it properties making it suitable for 
every conceivable form of work, in fact a ‘sort of 
constructive specific, it was held in disrepute. It 
was not until 1854 that the Rue Bergiére was paved 
with compressed rock of the Val de Travers, and 
after a continued use of fifteen years portions of 
this road were removed, when it was found 
that the asphalte had “lost but five per 
cent. in weight and had been reduced 
in thickness from two inches to one and _ three- 
quarter inches. From this as a beginning the use 
of asphalte has grown to its present proportions. 
In Austria there are 65,492 square meters of car- 
riage roads, sidewalks, etc.; in Hungary, 163,235 
square meters; in Paris a very large area; in Berlin 
112,000 square meters of carriage road; m London 
482,000 square yards of Val de Travers, or, as it is 
better knowu in this country, Neuchatel asphalte. 

Val de Travers asphalte is a carbonate of lime 
naturally impregnated with from nine to thirteen 
per cent. of bitumen. and is obtained from the 
company’s mines of the same name in the Canton 
of Neuchatel, Switzerland. From a paper by E. P. 
North, C. E., before the American Society of Civil 
Engineers, on the Construction and Maintenance 
of Roads, and for which the Norman medal was 
awarded, we take the following analysis of this 
asphalte : 


September, 1876; 5 samples : 
See es raere 9. 





Bitum . 948 11.98 11.96 10.06 
Carbonate of iime.90.54 90.52 88.02 8804 80.94 

100.00 100.00 100.00 100.00 100.00 
Loss at 212°....... 146 «6142 «6304 «82292 


‘* The loss was moisture and light oils. A small 
amount of silica was estimated with the lime.” 


In aseries of analyses by ane Engi- 
neer-in-Chief, Director of the Laboratory Ponts et 





lowing of Val de Travers : 


Water and volatile matters at 100° Centigrade........ 
Matters soluble in sulphuret of carbon (bitumen)...... 


ae ihe: «hie Tews cosas sete /G0bedbvcces ces 0.60 
Sulphur...... DMN Jone did acdeh's haneaud: od <¥e 0.08 
Iron combined with sulphur.......... ETEK whasas ac@res 0.21 
Alumina and peroxide of iron...... ....... ix iwameuee 
PPPS C INSITE CCR GVasntasechagdvees cots ctsed sesee 49.50 

ih nihnccdek sled bbbavsesss c00ses coe: essbee 0.10 
Ca I a 40.16 





100.00 

“Sample No. 1 (the above) is an almost pure 
limestone impregnated with bitumen. It is asphalte 
in the proper sense of the word.” 

The asphalte is laid in two forms—compressed 
powder and mastic. The pure rock as it comes 
from the mines is crushed in a Blake crusher, and 
then ground fine by a Carr disintegrator. The 
foundation upon which the powder is laid consists 
of one part of best English Portland cement to 
eight parts of broken stone and sand, laid from 
five to eight inches thick, according to the locality 
and the consequent amount of traffic. After the 
foundation has thoroughly set, the powder, 
having been heated in revolving cyl- 
inders to between 260° and 280° F., is spread 
by means of rakes to such thickness that when 
compressed it will be from one and one-half to two 
and one-half inches thick—depending also on the 
amount of traffic. The compression is effected by 
iron rammers, or pilons, which are rods of iron 
having an iron disk covering the lower end, the tool 
weighing about twenty-two pounds. The work be- 
gins with light blows, and ends with vigorous ones, 
it being finished when the blow produces a resonant 
sound. After the surface has been thoroughly com- 
pacted it is tested with a straight-edge and rubbed 
with smoothing irons or lissoirs, which consist of a 
curved iron, weighing about thirty-eight pounds, 
attached to a handle. These tools are heated, as 
the powder would stick to them if cold. After 
having been dusted with cement and allowed to 
cool the traffic is turned on. 


The mastic is the pure powder to which has | 


been added a certain percentage of refined bitu- 
men. The bitumen is melted in an iron boiler, 
and the powder is added and stirred until the two 
are thoroughly incorporated, when the resulting 
mixture is run into hexagonal molds, bearing the 
trade-mark of the company. When required for 
use the cakes are broken into pieces, weighing 
about five pounds, and remelted in caldrons with a 
small quantity of refined bitumen. When melted, 
dry silicious gravel is added, in proportions varying 
from thirty to sixty per cent., and the whole is 
well stirred until the grit is thoroughly incorpo- 
rated with the mastic. This is now carried to the 
work in pails and spread with wooden floats and 
rubbed until the surface is perfectly smooth. This 
mastic is particularly applicable for sidewalks, 
light carriage ways and floors of warehouses, etc. 

In the remainder of this article we shall con- 
sider the questions of durability, original cost and 
maintenance, sanitary advantages and such other 
features as may be both interesting and instruct- 
ive. Froma paper by E. B. Ellice-Clark, C. E., 
associate member Institution Civil Engineers, 
we find that M. Chabrier made the state- 
ment that the effect of wear and tear on asphalte 
is so trivial that it may almost be said to be im- 
perishable so long as no other cause than friction 
of wheels occurs to alter its working conditions. 
Mr. Clark does not accept this statement without 
challenge, but says that ‘‘the wear is unquestion- 
ably so light that exaggeration is not necessary, 
even by partisans.” Some of the heaviest traffic 
streets of London, Eng., have been laid with 
asphalte, and in a letter from Col. William Hay- 
wood, City Engineer, dated September, 1876, we 
find the following sentence: 

“The first specimen of Val de Travers’ Com- 
pressed Asphalte was laid in the carriageway of 
Threadneedle street, in May,1839; it is in good con- 
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dition now. Towards the end of 1870, Cheapside 
and the Poultry were laid with the same material; 
these thoroughfares are subject to an enormous 
traffic; the pavements are still in good condition.” 


ing absorption as 1, macadam; 2, wood; 3, gran- 
ite and 4 asphalte. 
Mr. Mauric Bixio, President of the Paris Gen- 
eral Cab Company, has compiled the following 
In Threadneedle street there were laid 485 yards, | table in regard to traction of the four-wheeled cab 
and in Poultry and Cheapside 7,854 yards. Mr. | weighing 1,447 pounds, on various kinds of pave- 
Clark states that he examined the first mentioned ments : 


street a few weeks prior to the date of his paper | Traction Sans amevtes atatze ae = P 
(August, 1879), and found it in good condition, | MMAM.....-. ee seeeee «sees eee DOB tO 45 
(Val de Travers) s 


eevece ~ 


= mac: m 
. | Compressed asphalte 
ennapt whene places had been on om fos experl-| Much has been said concerning the slipperiness 
ments or repairs. He ommnates — it had been | of asphalte, and without being given an adequate 
subjected to ° traffic of 200,000 tone® per annum trial it has been severely criticised on this point. 
per yard of width. 


: A horse will become accustomed to a certain kind 
Further reports upon specimens taken from the | of roadway, over which he constantly travels, but 


atysets of London prove that asphalte is compressed | suddenly drive him upon a short stretch which 
without appreciable wear under heavy traffic; a | i, new to him and presents a different surface 
piece from Cheapside, which was first laid two 





: : : upon which he must obtain a foothold, and 
and one-quarter inches thick, had been reduced |}. will fall more frequently than upon 
in bulk five-eighteenths of an inch, and/the old. Observations in London and Paris 


had lost two seventhsin weight. In Grace Church | 
street, when the annual traffic amounted to 603,000 

tons per yard in width, the material had lost but 

an inconsiderable percentage in either bulk oF | there is a sufficient length of asphalte toenable the 
weight. Results = the cities on the continent Of | horse to become accustomed to it and to tr 
Europe are substantially the same, and all tend to | 4,.., ordingly. 
prove that when properiy laid upon a durable and ; 

unyielding foundation asphalte takes high rank aa | 
a pavement in respect to durability. 

Original cost and maintenance seem to be the 
main items considered by most city authorities, 
who completely ignore more important considera- 
tions. In Mr. Clark’s paper we find the following 
table, in which the cost is reduced to 100,000 tons 
per annum per yard of width: 


show that a horse will travel furtheri without 
‘accident fupon asphalte than he will upon 
granite. In those cities, aswe have before shown, 


avel 
For these reasons, judgment should 
be carefully considered in regard to asphalte in this 
city, as it is only laid in comparatively small areas 
and as the difference between cobble-stone and 
asphalte is so great as to even take the horse by sur- 
prise when he suddenly goes from one to the other. 
Mr. Delano states that *‘Asphalte is not slippery 
per se, but it becomes soif a coating of greasy 
mud is allowed tu remain upon it. Roadways of 
_| asphalte, from the same mines as used in London, 


















































Fa \¢ ; col : | ~ | are laid in Paris, and the complaint of slipperiness 

= | j . * ¢ : . 

2 ; z . & F does not arise. Thisimmunity is not the result of a 

z :y a ad drier atmosphere, as some have supposed, but 

ee ies is | E simply that in the latter city the roadways are regu- 

Descriprion ; = 7 8 Torat. | larly swept and washed, whereas in London they 

5 8 5 sis | ? are not.” 

iy 3 we Ss | a5 The benefits which would be derived by the res- 

Be 5 |35 58 | 5s idents of private houses if streets were paved with 

° &\}o |s a a smooth, noiseless surface are too apparent to need 
perce ei 2 d.| d ra «8. 4. | ‘ . ye od. discussion, and have been dwelt upon by the med- 
Vd ‘tiverpool)-... 151.5 7.5 | 10.1 OF \45.0/5? 25 \ical profession, who consider the noise pro- 
gens egeere.... me = re one ae : 1? duced by travel over rough streets as extremely 
Macadam ........... 49° 21 36 | 120 4 #1) detrimental to health. 


Re Ree a Bd 


European cities recognize the superiority of 
asphalte as a pavement, and are continually in- 
creasing the area; in the city of London alone, as we 
learn from a late copy of The Mail, the expense of 
paving last year was as follows: Granite, £10,853; 
wood, £7,632; and asphalte, £18,647. New York is 
slowly following these examples, and it is to be 
hoped that it will,in the near future,replace its stone 
pavement with one which would be sanctioned by 
sanitarians and doctors, and which would greatly 
lessen the work of the steeet cleaning department. 

We recently examined the pavement in front of 
the Hotel Brunswick, which was laid by the Neu- 
chatel Asphalte Company, Astor House, this city, 
and found it to be as perfect in appearance as when 
first laid in July, 1879. Although horses are con- 
tinually standing along the curb in front of the 
hotel, the surface of the asphalte showed 
not the slightest sign of mark or wear, 
nor had the asphalte in this place ever been 
repaired. The area of this piece is about 





No charge is made for the renewal of asphalte 
in the above table, as the annual sum for main- 
tenance provides the asphalte in perpetuity. This 
sum for maintenance in London is an annual 
amount paid by the city to the company. and in 
consideration of which the company assumes all 
responsibility in regard to wear, and agrees to 
keep the roadway in perfect condition. We have 
no statistics from which we could tabulate the 
first cost in this country, but from the records we 
have of the durability of asphalte the cost of main- 
tenance would be inconsiderable. 

From a sanitary point of view the advantages 
to be derived from asphalte are apparent. Streets 
paved with a smooth, impervious surface, which 
offers no place for the lodgment of dirt, are of the 
utmost importance, because of increased cleanli- 
ness. The following table shows the result: 


ree three eee 











MATERIAL. = | 1,000 square yards, and although subjected 
Saisie acne oorsvinnes piiecaemtreninetinie anid —-—— | to a large traffic, it has required no repairs except 
Geko cia). yikes 25.003 —_| some two or three yards, which became imperfect 
EL ti isanigs chases bh 1,666 25,000 i j flagging. noth 
Aapnalte 0. 4,000 500.000 from. the settling of adjacent na, Anois 


i ; 





piece has just been finished, between Eighth and 
Ninth streets and Clinton and Waverley places, on 
Fifth avenue, and although at the time of our visit 


~ General observations place the materials rogard- 





* “These weights are approximate and Probably consider. this had been completed but a short time, no 
under ctual . Each v ie taken : : . 

wegh 1 tons; probably 50 per cent, might be added tothem; | impression was made upon it by passing trucks 
but, as are no means of the Lee ag exactly. | heavily loaded 
Colonel has never given in reports, so : hhh einai ie 
writers, the vehicles must be reduced to the Standard of 16g | The, City of Newcastle, Pa., after « long strugule 
tons weight each traffic hours ater- oper \° e 
each day.” epee ae nee been tested and accepted. 
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| rapidly softens. This standard pressure approxi- 
mates very closely a column of water of a height 
Since our last notice of this undertaking all the | equal tothe distance from the crown to the sur 

various branches of the work have been pushed face, but is determined chiefly from actual observa- 
forward vigorously and successfully. The north tion of the condition of material at the point of 
heading is now completed about 680 feet fromthe attack. The working pressure is now about 
eastern side of the old working shaft; the twenty-two pounds per square inch above the 
south tunnel is finished for a distance of about atmosphere, at mean low water. and the work is 
525 feet. The average rate of progress for the past | being carried on at a depth of forty-two feet to 
thirty days hasbeen three feet every twenty-four | the crown and sixty-four feet to the bottom of the 
hours. This means completed work and covers all | invert. 

the operations. This three feet required excavated| Probably the fact that the heading could be or 
material amounting to 40 cubic yards, about three- | has been advanced at any time without ‘‘ excava- 
fourths of which was taken out of the tunnel and | ting,” any material may be novel and suggest sub- 
deposited some 1,000 feet west of the shaft, where | te:ranean cavities offering facilities to progress, 
it serves as an excellent filling for the low-lying lots. | and though sufficiently novel, it is performed with 
The remaining silt is thrown back into the finished the greatest difficulty, attended with danger to the 


{ 





cs ; oo 


44 yy 
Vibisie, 


a IAVIRNN 
nwt 


PLATFORM 
SSS 


Aq 
LV 


om MN MZ 


VIM: 


LONGt SECTION 
or 
BULKHEAD. 

Fia. 2. 


Scale “4in. = 2 ft. 





tunnel, and on itis laid a platform and portable| men engaged upon it, with the liability of bring- 
track. | ing the whole work toa halt. It is a necessary 

One foot of tunnel requires 120 cubic feet of | resort in some casesof tunneling very soft material 
masonry, one-half of which is concrete and the | containing sufficient moisture to permit it to flow 
other half brick; in other words, 1,200 bricks, two | as freely as quicksand. Suppose the condition of 
and one-half cubic yards of broken stone, six bar- | the heading to be as shown in Figure 1, in which B 








rels of cement and 10 barrels of sand are used in 
each tunnel for every foot advanced. At present 
the silt at the heading is very firm, and could not 
be better calculated for rapid work by the Plenum 
process. It has been found, however, that the 
differences between the maximum and minimum 

which are most advantageous, are small 
being only about two pounds per square inch. If 
the air pressure be increased one pound above 
what is called *‘ standard,” the material becomes too 
dry, and flakes off in pieces varying in size from the 
hand toacement barrel. On the other hand if, 
from any cause, the pressure be reduced, even one 
pound below standard, the silt becomes moist and 





is finished brickwork, D iron plates, S a temporary 
bulkhead to prevent influx of material; it is 
desired to put in another ring of plates beginning 
at A. Preparatory work consists in bringing 
into the heading some quite dry silt that can 
be made into balls from five to eight inches in di- 
ameter. A hcle large enough to admit the hand 
is cut through the bulkhead at A and a ball of silt 
worked into the opening as a kind of plug. A sec- 
ond is forced in which crowds the first backward 
and upward. A frequent repetition of this process 
soon furms a skin nearly impervious toair. This 
skin is worked back with the hand and as it is 
enlarged, more balls are supplied until the 
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opening—as at R—becomes of the required 
dimensions to admit a plate, when part of this 
bulkhead is removeil and a plate inserted. Of 
course considerable air escapes, making a very 
unpleasant noise, threatening a reduction in 
pressure and a consequent disturbance of the bulk- 
head, so that the operation requires men of skill, 
courage and coolness. From three to five hours 
hard work by ten men are necessary to success- 
fully put in place an iron plate two feet six inches 
wide by four feet long without ‘‘excavating” any 
material. : 

It will be remembered that at a distance of be- 
tween four and five hundred feet from the shaft a 
bulkhead had been built in each tunnel and two 
air-locks inserted—one being always open toward 
the heading. The method of building these bulk- 
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Fie. 4.—LONGITUDINAL SECTION, NEW JERSEY SIDE. 


heads and the system of bracing are shown in Fig- 
ures 2 and 3. 

The work of connecting the “old working 
shaft” and *‘ caisson,” or, as it has been generally 
spoken of, as *‘cutting through the west side of 
the caisson,” has been completed, and, while it 
presented none of the obstacles or terrors that 
had long been confidently anticipated, it was 
sufficiently troublesome to keep up a very lively 
interest in the minds of not only those engaged in 
this work, but also of all hands at work in the 
east heading of the north tunnel, seven hundred 
feet distant. Although none of the men actually 
refused to work, several took cccasion to remain 
at home for needed rest, and two or three others, 
not liking to work at the heading, volunteered to 
assist in the “‘ cutting through.” 

Our readers will recollect that at the time of the 
accident in 1880 the so-called te entrance 


to the tunnels was being finished and made per- 
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manent when it fell in; the caisson which was 
sunk at that time being about five feet less in 
width than the shortest distance between tunnel 
and shaft, and at the sides of the shift about fif- 
teen feet less, sothat the connecting tunnels were 
wedge-shaped in plan, one sile being curved to 
conform with the contour of the shafi. 

After a protracted discussion of various plans 
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—, 
ead were made sending down several | three feet of the bottom, the water came in very 
days’ supply of brick, sand, broken stone, etc.. | quickly, rising some two and one-half feet in lesa 
after which the old air-lock doors were closed and than five minutes, and compelling a suspension of 
in three hours the pressure had increased to nine | operations. 
pounds per square inch. The ‘‘false’’ brick work 
which had been put in te inclose the caisson was 
taken out, as also the timber on that side of the 
work. The material was found to be quite drv 


A two inch blow-ont being of no use, 
| the pump in the shaft was connected to the stand- 
pipe and a full head of steam turned on, while 
the air pressure was increased to eleven pounds 


per square inch, when the water suddenly disap- 
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Fia. 6.—TRANSVERSE SECTION, New YORK CAISSON. 


for doing the work, one proposed by Mr. 8. H. 
Finch, assistant engineer, was adopted, and its 
execution has been perfectly successful. This plan 
was simply to close the doors of the old air lock 
and shafts leading to the tunnels, admit the cot- 
pressed air (from the shaft to the bulkheads the 
pressure had been taken off) and prosecute the 
work the same as at the heading. It being desir- 
able to complete the connection as soon as possible 
for convenience in getting materials in to the men, 





and 
per cent. 
mixed with silt. Figure 4 shows 
different materials at the shaft. 
experienced in placing the roof plates ahd the 
work proceeded rapidly, but with extreme cau- 
tion. After the excavation had been made, 
iron shell and a portion of the invert of the south 
connections put in, and when the silt hai been re- 
moved in the north connection to within about 
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Fig. 7.—Hatr Pian, New York Calssoy. 


very compact, 
of 


although about fifty 
it was ashes and cinders 
the 
No trouble was 


peared and the remaining silt was removed. Hut 
before the plates could be connected at the bot- 
tom, the water came in again with a rush, but re- 
ceded with the tide, leaving the bottom dry, when 
the masonry was laid on the invert without fur- 
ther trouble. The following day the pressure was 
the | reduced to eight pounds. Afterward the sides of 
the shaft were taken out, thus completing the 
work. 

The anticipated difficulty resulted from a knowt- 
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edge of the lcose filling around the old air-lock 
and top of the caisson, and the quicksand which 
was met in the bottom of the shaft and which 
also gave trouble while putting an invert in the 
caisson. Buth of these (filling and sand) con- 
tained abundance of water, and the east heading 
being the lower it was feared, in the event of wa- 
ter breaking in freely, that the air-locks leading to 
this heading would become submerged, thus 
closing the only avenue of escape to some forty 
men who were engaged in pushing forward toward 
New York. During the entire work these men 
were not interrupted for one moment. 

The work of sinking the caisson for the New 
York terminus is progressing most favorably. 
Much delay was occasioned at first by the remains 
of old dock-work, which most effectually inter- 
fered with the method of sinking. Figures 5, 6 
and 7 show the manner of constructing the caisson 
20 clearly that any detailed description would be 
superfluous. 

Upon the top of thecaisson is placed a weight 
sufficient to overcome the buoyancy, and which 
is increased as fast as demanded by the increased 
depth and sidefnction. When it is desired to 
sink the caisson a trench is dug under the shoe, 
varying in depth according to circumstances, 
and all obstacles, such as rocks or timbers, 
removed. The air pressure is then lowered, 
when the combined weight of the cais- 
son and its load overcome tke buoyancy of the 
water and it drops iato place. No suspenders or 
guides—such as were used on the other side—are 
needed, the direction of the descent being kept 
vertical without them. 

We are especially indebted to Mr. C. W. Ray- 
mond, assistant engineer on the New York side, 
for the loan of notes and drawings, and to Mr. C, 
C. Lovejoy for his courteous servic:s as_ pilot 
through the intricacies of the New York caisson, 

Gen. W. Sooy Smith and his son, C. 8. Smith, are 
acting ch‘ef engineers of the work. Mr. S.H. Finch 
is first assistant engineer, Mr. C. W. Raymond is 
also assistant on the New York side. Mr. C. C. 
Lovejoy, G. P. Thomas and Harry Bowie are act- 
ing superintendents; Mr. Charles Clift has charge 
of the machinery. 
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** Practical Lessons in Architectural Drawing; 
or, How to Make Working Drawings and Write 
Specifications for Buildings.” By William B. Tut- 
bill, A. M. 8vo. William T. Comstock, New York: 
1881. Price, $2.50. 

In his preface, the author states that the book 
was suggested by the frequent call for a work of a 
** restricted technical character "—this expression 
should be carefully considered by authors and pub- 
lishers of other than architectural works—which 
would enabie the student who was somewhat fa- 
mitiar with geometrical drawing to prepare his 
work for the mechanic. The subject is divided 
into the following heads: Small frame cottage, 
frame house, brick builling, stone building, speci- 
fication and color, 

Under each of these heads the author has selected 
more or less simple examples, and. carefully 
worked out the drawings in the order in which 
they are required in actual building, and, with the 
aid of concise and plain explanations in the text, 
has put the work in such shape as to be readily 
comprehended, These examples have been given 
as vatied a character as possible in a bovk of this 
size 








paper, and substantially bound. 


edly, filia gap which has long existed in kindred 
works, 















The drawings are all of good size, plainly and | 
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to this class of drawings, and is illustrated by a 
plate in colors. 


The book is well printed, upon a good quality of 
It will, undoubt- 
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| THE HISTORY AND STATISTICS OF AMERI- 


CAN WATER-WORKS.* 





BY J. JAMES R. CROES, M. AM. SOC. C. E. 


(Continued from page 510.) 
CLXVI.—AVON, 


Avon, New York, in Jat. 42° 55’ N., long. 77° 50’ 


W., is on the right bank of the Genesee River, on 
a terrace 100 ft. above the water. 


Water-works were built in 1857 by a private 


vompany after the plans of McRee Swift, C. E., 
taking the supply from 10 or 12 springs, 244 miles 


fronr the town. The water is collected in two 
reservoirs, one circular of 45 ft. diameter and 20 
ft. deep, with the sides and bottom puddled with 
2 ft. of clay and paved with cobble stones; the 
other 150 ft. square and 17 ft. deep, lined with clay 
pudde. The reservoirs are 300.ft. higher than the 
town. The supply main is a 4-in. wrought iron 


of wrought-iron and cement pipe of 4-in. 3-in. and 
2-in. diameter, and 4 miles of gas pipe of %-in. 
and 1¢-in. diameter. There are 10 fire hydrants 
and 60 taps. 

The population in 1880 was 1,600, and the esti- 
mated daily consumption 200,000 gallons. 

The works cost $18,000 and the annual cost of 
maintenance is about $200. Stephen Hcsmer was 
the Superintendent in 1878. 

. CLXVIL.—EVANSTON. 

Evanston. Lilinois, in lat. 42° 5' N., long. 87° 40 
W.. is on Lake Michigan, 12 miles north of Chi- 
cago. 

Water-vorks were built by the town in 1874, af 
ter plans of the Holly Minufacturing Company. 
taking water from the lake and pumping directly 
into the mains by a Holly engine and pumps of 
2,000,000 gallons capacity. 

A crib was built extending 125 ft. into the lake 
and filled with gravel, through which it was pro- 
posed to filter the water. 

In 1876 a bar formed outside of the crib and the 
gravél silted up and it was impossible to pump for 
more than an houratatime. A plate-iron box, 
perforated and filled with gravel, was then put in 
1.600 ft. from the shore in 21-ft, water, and 
connected with the pump-well by a 16-in. pipe with 
flexible joints. 

The distribution is by cast-iron pipe, of which 12 
miles are in use, with 80 fire hydrants and 400 
taps. 

The population in 1830 was 4,820, and the daily 
consumption 800,000 gallons. 

The works cost $40,000, and the annual cost c/ 
maintenance is $4,500. 

J. R. Fitch. C. E., was the Superintendent in 
1876 and J. Ebbert in 1878. 


CLXVIII.—MAUCH CHUNK. 
Mauch Chunk, Pennsvlvania, in lat. 40° 55’ N.. 


long. 75° 40’ W., is en the Lehigh River at the 
mouth of MauchChunk Creek. The two towns of 
Mauch Chunk and East Mauch Chunk are on steep 
hills on opposite sides of the Lehigh River. 

In 1849 water-works were built by a private com- 
pany, after the plans of E. A. Douglas, taking the 
supply from a spring 134 miles from the centre of 
the town, and conveying it in a 3-in. wooden pipe 
for 4.500 ft. to asmall reservoir 143 ft. higher than 
the centre of the town at the Court-house, and 


neatly executed, and the dimensions and parts are | 4 590 ft. di-tant from that point. 


fu'ly exp'ained in figures and let ers which caa be | 


easily read, 


In 18 5 a reservoir was built to collect some 


| additional springs, and a 6-in. cast-iron pipe was 


A chapter has been devoted to specifications and | substituted for the wooden one. 


a@ method of writing them. 


The last chapter deals with coloring as applied | 


Ia 1861 the company supplied East Mauch Chunk 
ae eee FA 





and cement pipe. The distribution is by 3 miles) 


‘| Please address, 
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from a small stream a mile from the town, and 80 
{t. above it. 

Distribution is by cast-iron pipe. The main 
from the reservoir is of 10-in. diameter. and the 
distributing pipe from 8-in. to 2-in. About 4 
miles are in use. with 28 fire hydrants and 430 
taps. 

The works cost $25,000, and the annual cost of 
maintenance is about $750. 

The population in 1880 was 5.603. The consump- 
tion is not known. 
| Robert Klotz was President of the company, and 
he M. Brodhead the Superintendent. 

CLXIX.—HOLLIDAYSBURG, 

Hollidaysburg, Pennsylvania, in lat. 40° 30' N., 
long. 78° 30’ W., is on the Juniata River,at the west- 
ern foot of the Allegheny Range. Fora number of 
years it was the point of transfer for passengers 
and freight from the canals to the inclined plane 
railroad over the mountain. 

Water-works were built in 1867 by the borough 
after the plans of John Branley, taking the supply 
from Roaring Run, 8 miles from the town 
and 279 ft. above it, and conveying the water 
through a 6-in. Wyckoff wooden pipe. Distribu- 
tion is by the same kind of pipe, cf from 5-in. to 
| 3-in. diameter. Eight miles are in use, with 45 fire 
| hydrants. The number of taps is not given. The 
population in 1880 was 3.139. 

The works cost $73,000. Prior to 1876 the cost 
of maintenance was $228 annually. In 1578 R. L. 
Howell was the Superintendent. 

(TO BE CONTINUED.) 








| CORRESPONDENCE. 
BEST STUMP PULLING MACHINE. 
| BEARMOUTH, Mont., Dec. 1, 1881, 
| EptroR ENGINEERING NEws : 

Will you please inform me through your column 
| as to the best stump pulling machines now in use 


L. J. Fisk, Contractor, 
Care N. P. R. R. 
j 


APPRECIATED. 
A CIVIL engineer and county surveyor from a 
| California county writes us as follows: 

‘*T enjoy very much getting your paper every 
week, and only wish you could do something to- 
ward waking up our Pacific coast surveyors to the 
necessity of united action in obtainiug legislation 
to shut off loose and what I call criminal survey- 
ing. OurState is full of it. [Wewish we could.— 
Ep. Ena. News. | 





ALIGNMENT OF COMPLETED RAILROADS. 


ANDovEr, N. J., Dec. 17, 1881. 
Eprror ENGINEERING NEws: 

Will you pleas? answer the following questions 
through the columns of ENGINEERING NEws? 

1. I havea finished line of railroad the records 
of which are lost. I want to find the correct 
alignment, the points of intersection of the tan- 
gents being mostly inaccessible. Please tell me 
how I am to proceed. 

2. What is th: shortest and easiest rule for mak- 
ing out the deflecting distance for any number of 
feet less than one hundred ? 


Respectfully. F, MILLER. — 








AMERICAN SOCIETY OF CIVIL ENGINEERS. 


A meeting of the Society took place at their 
rooms, 127 East Twenty-third street.on Wednes- 
day evening. Dec. 21, Mr. Ashbel Welch in the 
chair, on which occasion a, paper was read by 
Mr. Hutton, C. E.,on the flow of rivers subject 
to high freshets, and on the effects of the location 
of bridges on such streams in restricting the flow 
at such times, and the additional rise. of water 
occasioned thereby, illus:rated. ix , the case of the 
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crossing of the Chemung River, in tbis State, | PRECAUTIONS TO OBVIATE THE DANGERS 
about ten miles east of Elmira, by the Delaware, | 


Lackawanna & Western Railroad, in proximity 
to the Irie Railroad, located in the valley of the 
same river. The case has been in litigation, and 
the evidence was taken before a commission of the 
Supreme Court (referred to briefly in ENGINEER- 
InG News of Nov. 5). 

Mr. Hutton gave a synopsis of the evidence 
and his views in relation to the proper method of 
calculation. 


and while there was some diversity of opinion 
as to the precise value to be given to the numerical 
coefficient in the various formule ured for flow of 


water in open channels as applicable to this case, | 


yet there wes a decided unanimity in the opinion 
that not only was there no known formula appli- 
eable to all rivers. but that from the nature of the 
ease it was not likely that ary formula ccauld be 
developed for such cases which would preclude 
the exercise of the judgment of the engiueer in 
the selection of a proper cocfiicient. 

The subject is a fruitful one for discussion, and 


at some future meeting of the society will be tur- 
ther considered. 
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ENGINEERS’ CLUB OF PHILADELPHIA. 


Dec. 3, 1881. 

This meeting was the first held in the new and 
handsome rooms, although they were only par- 
tially ready tor occupancy. 

President Strickland Kueass in the chair. Thirty 
mem! rs aud one visitor present. 

The resolution of the Board of Directors, 
authorizing the Secretary to sign the lease for these 
rooms, was reported and ratified by the club. 

Officers were nominated to serve during the year 
1882. 

The matters of scientific interest presented were 
as follows : 

Mr, Jehn E. Codman exhibited drawings of and 
described Nicholson’s Fire Escape. which consists 
of « fire-preof brick tower, octagonal externally 
and cylindrical internally. with central shaft about 
18 in. dameter, around which is formed a 
winding passage. of a U-shaped section, 2 ft. 3 in. 
in width, wi'h smooth or glaz: d surface, and in- 
clined at angle of 35°, with retarding cui ves of less 
gradient. tire-proof deers would connect with 
each floor and roof, and a vestibule with the sur- 
face of the ground below. It 1s intended that those 
e-caping shall assume a sitting posture on entering 
the spiral and slide tothe bottom. and it is clammed 
to be safer than other escapes for those unaccus- 
tomed to ladders, or weakened by fiight and excite- 
ment. 

Mr. Cudman als) exhibited a working model of 
Deschamp’s Angular Shaft Coupler, by means of 
which shafting can be offsetted wh-n bearings are 
displaced or bent to an angle, from 0° to 90°. 

Prot. L. M. Haupt exhibited an Interpolating 
Seale, devised by Prof. W.S. Chaplin, of Univer- 
sity of Tokio, Japan, by means of which any inter- 
mediate point of elevation between two known 


points, ou a topographical plan, can be readily de-| 


termined. 

He also read ashort discussion of Mr. S. C, Gant’s 

scheme of underground railroads in Philadelphia, 

resented at Jast meeting. Prof. Haupt, while 

ee favoring rapid transit, and admitting the 
practicability of the construction proposed, con- 
siders Mr. Gant’s estimate of cost entirely too low, 
and, by comparison with the Unicn Tunnel at Bal- 
timore, be estimates that that portion of the tun- 
nel system which Mr. Gant estimates at $1,733.710 
would cost $6,051,500, or about three and one-half 
times the original estimate, and even this he con- 
siders too low for the p!an proposed. 

Prof. Haupt «Iso read a paper upon railroad 
cross: ties, touching especially upon the desirabil- 
ity of an iron tie, a mudel of which he exhibited 
at the last meeting. 

Mr. T. Eail Coliins exhibiied and described a 
model of the Cameren Valve Motion. 

Me. Wilfred Lewis exhibited a movable head T 
square, the head of which 1s held very firmly in 
position by means of a cone clutch, 

Mr. Howard Murphy opened the proposed dis- 
cuss.on upon passenger elevators by reading an 
account of the means and results of testing wire 
ropes and methods of attachment to cags, by 
Herr Baumann, translated in Abstracts, Inst. C. 
E., vel. lxv., part iti., p. 53. 

HowakD MUi.Pay, Secretary and Treasurer. 


This was followed by a discussion in | 
which several of the members present took part, | 


ENGINEERING NEWs. 
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circuit, or to form part of an electric circuit, when 
it is so arranged that the current from the machine 
or battery causing the electricity can flow through 
it ano back again to the place where the current 
was produced. That is, anything placed in an 
electric circuit forms part of the conducting path 
throngb which the current is circulsting, 

Dynamo-electric machines are now made to 
furnish very powerful currents; currents capable of 
sustaining fifty or more arc lights in one circuit or 

line. Such currents require care intheir manage- 
ment, and judgment in their introduction into 
buildings or public places for purposes of illumi- 
nation. 

Fortunately, however, the currents produced by 
dynamo-electrie machines have some properties 
very different from those produced by the ord- 
nary frictional machine. The former pessess little 
or nv power of leaping from one conductor to an- 
| other acro-s an intervening non-conductor, such, 

for example, as air ; the Jwtter can. as is well 
known, readily so pass, often through several feet 
or more of dry air. 

The currents from dynamo-electric machines, or 
the currents employed in systems of electric light- 
ing, are not, therefore, at all comparable to strokes 
of lightning, to which they have often been igno- 
rantly likened. Lightning discharges frequently 
pass through miles of air, but, even in the largeat 
machines, the carbons employed in arc lamps must 
first be brought into contact and afterwards sepa- 
rated, before the arc is established and the current 
passes between them. The current will not, in 

‘fact. leap through the air. The momentary con- 
tact of the two carbons develops sufficient beat to 
form a cloud of carbon vapor between them, and 
this cloud, being an electrical conductor, permits 
the current to pass. 

When, however, the cloud of vapor is once es- 
| tablished between the two carbons, it will con- 
| In the “‘incadescence system ” it is necessary, in| tinue to pass util the carbons are tuffiriently 
| order to prevent the rapid destruction of the wire, divided between the different paths in proportion 
| or carbon filament, to surround it completely by a | to their conducting powers. : 
| glass globe or cover from which all the air has been! Suppose, now, that two different portions of an 

removed. In this system, therefore. external ob- | electrical circuit be bridged over by any c nduct- 
| jects cannot come into contact with the source of | ing material. Say. for example, that a wire frem 
light. a line of telegraph or telephone falls acress a line 

In the “are system” it is not necessary to ex-| of electrical conducting wires, so as to connect 
clude the atmospheric air from contact with the | the wire carrying the current from the machine 
carbons, or electrodes as they are sometimes called. | With a part of the wire carrying the current beck 
Arc lights are. therefore, burned in the open air.| to the machine. If such electrical conducting 
They are generally much brighter than incandes- Wire be uninsulated. a series of cross contacts 
cent lights, and are, in practice, usually surrounded | would thus be formed. and two different piths be 
by a globe of glass, in order to lessen the intensity | opened to the current. Since the conducting 
of the glare. They can, however, be placed in a! power of the short wire, forming the cross circuit, 
globe from which all the air has been removed, would probably be far great: rthan that of the por- 
since the light preduced is not dependent on the | tion of the circuit with its included lamp. the 

urning of the carbon elect rodes—that is, on their | greater part of the current thus ‘cut out” or 
combustion. | *short circuited” would _— through the cross 

The scurce of the electricity employed in all | wire, either fusing it, or drawing dangerous arcs 
systems of lighting is the dynamo-electric ma- of flame when the contacts were at times but par- 
chine. This machine produces, more cheaply. a| tial. 
current whose properties are similar tothe current; This danger may be entirely obviated by insvu- 
obtained from the ordinary voltaic battery. ‘lating the wire. It is therefore preferable to insu- 

In the dynamo-electric machine. mechanical | late all parts of the wires that lead either from or 
| energy, derived from a steam engine, water wheel, | to the machines producing the current. 

or any other suitable source, is converted directly! As these arcs of flame are very hot, their occur- 
into electrical current. The change of mechanical | rence should be carefully prevented in all places 
into electrical energy is obtained by the motion, | except between the cerbon electrodes in the lamp. 
past powerful magnets, of a number of coils of in- Dangers of this character may be ciladehs 
sulated wire wrapped ona core of iron. The core | avoided by carefully insulating all the wires which 
so wra is called the armature. The armature | corry the electrical current into or out of the 
moves close to the poles of the magnets already re-| building or space to be lighted. 

ferred to. but does not actually touch them. There} The comparatively feeble leaping power of the 
is. therefore. no friction in the dynamo-electric | currents developed by dynamo-lectric machines, 
machine us in the ordinary electrical machine. | as already referred to, does not. how ever, necessi- 
The attraction of the magnet poles tends to hold| tate any very high degree of insulation for the 
the armature in fixed positions. Mechanical) wires. Whatever the character of the insuiation 
power is required to move it out of such positions. | employed, care should be exercised te in-ure its 
and when so exerted is converted into electrical | being preserved intact on all part« of the wire. 
currents which flow through the coils of wire on| [he removal of the insulation from but a few 
the armature. points of thé wire might cause a dangervus dis- 

The current in the armature flows alternately | charge at such points. 
in different directions through the wire wound) When two different paths are open to the cur- 
thereon. It is generally caused to flow con-| rent, it will flow through both such paths If 

stantly in one and the same direction by means of | th.se paths a'e of different conducting powers, 
a contrivance called the commutater. more current will flow through the path w! ich is 

The current so produced flows out of the ma-| the better conductor. If one of the paths be 
chine, through a conducting wire, intoand through | twice as good a conductor as the other. twice as 
a number of lamps placed at suitable points in the; much current will tiow throuvh it. If it be a 
lengths of the wire, and finally through a con-| hundred times a better cunductor. a hundred 
tinuation of the wire back to the machine. times more current will flow through it; 

. ’ 

The path of the current from the machine to the | and so for any other proportion. In other worils, 
lamp, and out of the lamp back again to the ma-) the currents will be consumed to cause the dis- 
chine, is known technically as an ‘electric cir-| tance between them to become too great to be 
cuit. bridged over by the vapor. While. therefore, the 

Any conductor is said to be placed in an electric | current posses<es little or no power of 8 leaping 
nnn ——— | through air, yet it is neces-ary that no opp itunity 
be afforded it to form such conducting clouds 
between it and neighboring conductors. A Lrief 


OF ELECTRIC LIGHTING.* 


It is scarcely necessary to commend the follow- 
ing to our readers, as it is a subject in which we 
are allso interested that anything from such a 
source commands aitention: . 


The committee, to whom was referred the ques 
tion of ** thedangers incident to electric lighting, 
if any, and the means of overcoming them,” re- 
spectiully report as follows, viz.: 

That irom a careful consideration of the evi- 
, dence suLmitted they believe that the use of elec- 
| tricity as an illuminsnt, as now generally em- 

ployed, is not attended with any Cangers, either to | 
person or property, that cannot be obviated by the 
adoption of the precautions hereivafter set forth. 

In order that the reasons which give rise to the 
eek for these precautions may be the more 

thoroughly understood by the general public. for 
| whom they are designed, the committee believe 
| that the following statements of the general prin- 
ciples involved in systems of electric lighting as 
| now practiced, may not be amiss. 
| There are two systems of electric lighting now 
in general use, viz., the ‘‘ incandescence system” 
j and the *‘ are system.” 
| In the * incandescence system” an electrical 
current, flowing throug! a thin wire of platinum, 
| OF other difficnltiy fusible metal, or through 
| a thin filament of carbon, heats it by incandescence 
to nearly a white heat, bv reason of the resistance 
| it offers to the passage of the currents. 
In the * are system” an electrical current flow- 
ing from one red of hard carben to another, heats 
| the rods sufficiently to cause a stream of carbon 
| vapor to pass between them. This vapor, heated | 
| to intense whiteness by the electricity, forms what 
| is known technically as the ** voltaic arc ” 
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* Report of the committee of the Franklin Institute Dec. 
fh, 188', 0: the precautions to te taken to obviate the dangers 
that my arise from syste.ns of electric lightmg. 
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mention of some of the ways in which such clouds 
may be formed will, thevetoré, be of practical im- 
portance. 

If two bare metallic wires, conveying powerful 
electrical currents from different sources, be 
brought into contact aud then gently separated, a 
cloud of metallic vapor may be formed between 
them, as in the case of the carbon electrodes. 

Or if any portion of a bare wire be brought into 
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By the wires turning sharp bends, or by being 
sharply bent by any cause whatever. 
3d. That conductors formed of numerous short 
pieces of wire be avoided as far as possible, and 
, that where ihe.r use is necessary the joined ends 
| be made as secure as possible by wrapping, so as 
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| these afforded by either the political or the phys- 
‘ical geography of the older world, may serve to im- 
| press the imagination with a sense of the rapidity 
| with which scientific invention is carried into 

ractical use in America. From Albany to Great 
| Salt Lake is a distance of 38° of longitude. From 


to prevent short ares being formed at imperfect New York to New Orleans is a distance of 12° of 
junctions, should the joined ends be partially | latitude; Akron (in Ohio), Wabash (in Indiana), 


separated from euch other. 


| Denver (in Colorado), lie wider apart than do 


coptact with one part of a metallic conductor, and; 4th. That the wires be not grounded; that is, | Paris, Brussels and Berlin. From each of these 
a distant part of the same wire again touches this | that no attempt be made to cause the current to | distant points, in one single, and, so to speak, 
conductor, an arc of flame may be established be- | pass back to the machine through the earth, but | casual, letter from an American interested in 
tween the wire and the conductor. ‘that a continuous line of wire be provided, | the progress of electricity, comes the same story. 
Toepeak more generally, if any conducting ma- | through which the cuirent shall so return. | We regard with a mixture of pride and won- 
terial be placed in, or form a part of the elegtrical| In order that this precaution may be effective,| der the few experimental steps which, chiefly 
circuit, and from any cause a momentary break | the wires should not be carried near metallic| at the risk of French, and partly of English 
be made between it and the rest of the circuit, an | bodies like lines of shafting, ner gas nor water speculators, have been taken toward lght- 
are of flame may result. | pipes, because an accidental contact of the con-|ing parts of London and some other towns 
If the human body be accidentally placed in the | ductor with any of these would effectually ground | by electricity. Neither in England nor on the 

| that part of the wire. Where it is necessary that Continent have there yet been established general 


circuit, the partial or entire passage of the current | r ; 2 eee , ovat ae : = ae 
through it ars if the machine be pow riul, cause | the wire cross such metallic bodies, it is advisable | lighting stations, to supply electric light after the 
> . fashion of gas-works. In the United States, we 


instant death, or, if the machine be of smaller size, | that the insulation be made better than usual at ’ a NU 
are told, ‘* no considerable city is without such an 


produce a painful shock. | such junctions. reid tccen Rittige ‘ ‘ 

But to enable the current so to pass, the body| 5th. That the ready occurrence of cross contacts | institution.” At Salt Lake City an arc-light com- 
must be placed in the circuit of the machine; that | or short circuits be avoided, as follows, viz. : pany has for some months supplied electric light 
is, the current must be able to enter the body at! That the conducting wires from different ma- | t0 miscellaneous customers. In Denver, Col., a 
one point and to pass out avd back to the circuit | chines, or from different parts of the same ma-| city of 35,000 inhabitants, above 200 arc-lights are 
from another point, or, in other words, a break| chine, be kept as far apart as convenient, and | Supplied to shops, hotels, etc., by a company ; the 
must be made in the wire, and the body inserted | never, except when necessary, be brought nearer | light in each case being furnished at from 20 per 
in this break. together than the distance between the two bind- | Cent to 30 per cent below the price of gas, as well 





Here again the difference between the current 
from dynamo-electric machines and from the com- 
mon frictional machine, is to be carefully noted. 
Merely touching any part of a charged conductor 
of a frictional electrical machine will completely 
discharge it, the person conducting the discharge 
through his body to the ground. A person touch- 
ing apy part of a bare conducting wire, while it is 
couveying a powerful electrical current, such as is 
used in systems of lighting, would not convey the 
discharge through his body to the ground, because 
be would not be placed in the circuit. He has 
simply provided a place furthe current to enter, but 
none for it to flow through him and back to the 
machine whence it originated. 

Should, however, one portion of the wire touch 
the ground in any place, especially where it is wet, 


then his feet might be connected through the | '2g by moisture from any source, 


damp ground with another part of the circuit, and 
two paths be opened to the current, with the 
chances of a dangerous portion thereof passing 
through his body. , 

To guard against dangers of this character it is 
necessary to thoroughly insulate the wire in all 
places where it is liable to be touched. It is far 
preferable to establish a continuous metallic line 
of conductors both to and from the machine, rather 
than ground the wires, and so necessitate the cur- 
rent to pass through the earth in order to flow back 
to the machine, 


During the burning of lamps of the arc type 
fragments of highly heated carbon sometimes be- 
come splintered from the electrodes and fall below. 
To avoid danger from this source a cup should be | 
placed below the electrodes to receive any frag-| 
ments that may fall. } 


It would follow, from the principles thus briefly | 
enunciated, that there may arise two kinds of ee 
gers from the employment of powerful electrical 
currents for the purposes of artificial illumi-' 
nation, viz.: Dangers to prope from fire ; | 
and dangers to life. ith the exception 
of that due to falling fragments all these | 
dangers may be readil and completely | 
avoided by properly and thoroughly insu- 
lating the wires that the current to and 
from the machine, while that due to falling frag- | 
ments may be easily avoided by the means above 
pointed out. 


In order, however, to particularize these differ- 
ent kinds of dangers, and to point out more espe- 
cially the proper remedy for the avoidance thereof, 
the committee recommend that the following pre- | 
cautions be taken inall cases where slectwie Vigne. 
ing is employed, viz.: 

ist. That the conducting wires leading into and | 
out of the building be suitably insulated through- | 
out their entire extent, both to and from the ma- 
chine producing the current. : of 

2d. hat an inspection be made at suitable in-| 
tervals to determine whether or not the insulation | 
has been preserved intact. 

The insulation may become impaired by the fol- | 
lowing causes, viz. : 

By the wires being cut by the staples or hooks’ 
in securing the conducting wires in posi- | 








u 
tion. 

By the wires being placed in positions subject to | 
abrasion, either by chafing with another wire or | 
from any other cause. 





ing-posts on any electric lamp used in the circuit. 
hat therefore the wire leading from the ma- 
| chine into the room to be lighted should leave the 
| room as far as convenient from the place it enters. 
That the wires be securely fixed in position and 
be not allowed to sag or bend in wide curves, ex- 
| cept where it is necessary to permit the raising or 








| lowering of the lamp. 


That judgment be exercised in selecting the por- 
tions of the building in which to run the wires. To 
secure as far as possible the absence of moisture, 
ceilings are to be preferred to walls or floors, the 
| latter being highly objectionable, unless the wires 

are placed under the flooring. As before stated, 
the location selected should be removed as far as 
possible from metallic conductors. Select the 
places least liable to be rendered partially conduct- 
in which to run 
e wires. 
6th. That the conducting wires be of sufficient 
' size to carry the most powerful current employed 
| without dangerous heating. 
| th. Toavoid the danger to life from the acci- 
dental discharge of the current through the body, 
' the conducting wires should in all cases convenient 
| be placed out of reach, either by choice of location 
ior the use of heavy and guarded insulation. 
8th. That where lamps of the are type are used, 
| they be covered with a globe of glass, and that the 
| lower end of such globes be furnished with a cup 
or pan for retaining any heated fragments. 

The committee believe that if these precautions 
be taken, electric lighting can be thoroughly safe 
and reliable, and that all dangers attending its use 
can be entirely obviated. 

R. E. Rogers, M.D., Chairman. 
CHARLES M. Cresson, M.D. 
DAVID BrRooKs. 

E. ALEX. Scott. 

Epwin J. Houston. 

Isaac Norris, M.D., Secretary. 
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WHAT AN ENGLISHMAN SAYS OF US, 


The industrial energy of the United States affords 
an example which may beadvantageously followed 
in Europe. It is a matter of some wonder tothose 
of us who can remember the railway system in its 
cradle, and who are personally aware of the im- 


mense start which, five-and-twenty years ago, the | P° 


forges, the factories, and the railways of England 
hod aed held over those of Continental Europe, to 
see how the spirit of enterprise has spread its 
wings from our shores. It is to Berlin that one 


great electrician goes to carry first into practical 
effect his electric railway. It is from the Alpsthat 


the first practical experience, so ious to a min- 
ing people like ourselves, in mechanical rock-cut- 
ting, afid in the application of compressed air to 
. pu of mining, is to be derived. And 
now, in that last new development of the doctrine 
of the convertibility of the physiea forces—light- 
ing by dynamic energy—we find ourselves at a 
distance behind the United States such as must be 
measured rather in fractions of a century than in 
portions of a year. : 
A glance at the map of the United States, with 
its straight lines of demarcation, so different from 


ENCE IN ENGLAND AND) 


|as being much greater in quantity. The Salt 
| Lake company is said to have been the first in the 
| world to supply electric light in direct competition 
| with gas. The returns to the proprietors are 
| lucrative in each case. : 
| The subjectis attacked in America precisely as, 
| thirty or forty years ago, the manufacture of gas 
was introduced into our smaller towns. A local 
|company is formed, which, of course, has the ad- 
| vantage of the experience attained up to the latest 
hour. A concession from the patentees of the sys- 
tem chosen is arranged for. Ground is bought, 
| buildings are erected, and engines, _ boilers, 
dynamo-machines, and the whole light-producing 
apparatus are purchased and erected. Powerful 
engines are employed, with fly-wheels weighing 
from eight to ten tons, in order to have steadiness 
|and uniformity of motion, the absence of which is 
| evinced by that flitting, fire-like pulsation of light 
| with which we have become familiar on the banks 
of the Thames. We have not heard of the appli- 
cation of water-power to the service, but of its 
adaptability near some of the great rivers of 
America there can be no doubt. Wires are con- 
ducted either under or over the streets, to be 
tapped where required, in the same manner as gas- 
mains. Automatic contrivances, for the purpose 
of turning light on and off at pleasure, are sup- 
plied with the lamps, which are visited and kept 
in order by the servants of the company. The re- 
sult appears to be the advance of electric lighting 
all along the line. 
The use of masts or towers of the height of 200 
| feet for the ne squares and streets is be- 
coming general. The city of Denver is lighted from 
lofty towers, and for the price formerly paid for 
four times the area is now lighted by electricity. 
fn the city of Albany 300 electric lights, placed on 
alternate blocks, have replaced some 2,000 gas and 
oil lamps. Akron, in Ohio, is lighted from towers; 
and Wabash, Ohio, by four lights on the steeple of 
the court-house. In New York there are compet- 





ing companies, one, of which is now supplyin 
1,000 lights to shops, and is providing for 1.000 
more. Most origi of allis the application of 


this source of illumination at New Orleans. In the 

fever-haunted delta of the Mississippi the compara- 

tive coolness of the night is now selected for run- 

ning the races of the Jockey Club by the light of 
ele:tricity. 

The tariff of the American light companies 

a fixed annual sum for electro-motive 

wer, according to the number of hours for which 

it is supplied. companies provide and main- 

tain the lamps; the consumers supply their own 


c 


carbons. e average price is about £80 per 
annum for a_ 2,000-candle light, which is 
equal to 125 gas lights of 16 candles A shop 


twenty gas-burners would be better 
lighted . an arc-light of the strength of 100 gas 
jets. In giving this—the electric light companies’ 
statement—it must, however, be remembered that 
for many purposes number and nearness of lights 
will be more important than actual quantity of 


light radiated from a single point. As to this, 


however, we can et eee scientific icism 
to actual practice. Americans seem to have 
found out, in spite of the inconvenience of 


ingle points of illumination, that they are on the 
right track. 
The above article from the Builder closes with 


4 
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the suggestion that a commission be sent to this | ly abounds in hydatids, so minute that hundreds may 


country to examine and report upon the subject of | 
the American electric-lighted cities, which would | 
be regarded as a professional paper of the first im- 
portance. 


} 
| 
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GENERAL INTELLIGENCE, 


3” We solicit and are always pleased to publish in these 
columns any items of interest that may be furnished us. 


GAS AND WATER. 
Decorah, lowa, has completed new water-works. 


Water was turned on in Dedham, Mass., last week, 


the new water-works being in readiness to supply the | 
people. 


The American Water-Works Association meet in | served to. explain a matter which many 


Columbus, O., on the second Thursday of March, 1882; 
J. H. Decker, Secretary, Hannibal, Mo. 


The Lee, Mass., Water Company bas built a dam 
above the one from which the viilage water supply is 
drawn, as a storage reservoir for next summer, and it 
will hold 12,090,000 gallons. 


The water-works at Abilene, Kansas, are progrening | 


| been consumed in his absence. 


exist in a glass of the liquid unobserved by the naked 


eye Any one of them on gaining access to the stomach | 


endangers and always shortens human life. Em- 
bryos of as many as three specimens of tape- 


worm have been found in no worse water | 
than the Ludlow, end of a class which are particularly | 


anxious to work their way to the brain, many deaths 
being annually attributed to them. It has been said 
that the Ludlow wuter is purified by the winter weather, 
but this theory is pronounced false. The water is even 
considered worse, as the gases which can escape in the 
summer from the entire surface are sealed up in the 
winter by the ice and are absorbed toa much greater 
extent by the water. It is said that at the Ludlow res- 
ervoir a bad odor is very preceptible on breaking a 
hole in the ice. In the light of Mr. Green's investiga- 
tions, also, our water commissioners appear ——- 
inconsistent in their expressed opinion that Ludlow 
water is better than that from the dug wells of the city. 
This, Mr. Green says, proves nothing, sinc? the average 
dug well, wed in among out-houses and stables and 
- @ porous soil, is little better than a cesspool. — Repub- 
ican. 


An incident in tke history of a New York family has 
rsons have 
found interesting, but incomprehensible. General 
Sickles, lately Minister of the. United States to Spain, 
returned not long a from a four months’ trip to 
Europe, and although his house had been closed during 
the whole period, he found a bill awaiting him from the 
gas company for four thousand feet of gas which had 
Suspecting, very 
naturally, that some mistake had been made, he re- 
fused to pay the bill, and when the gas company sent 


as rapidly as can be expected when the delay of material | men to enforce its demands by taking out the meter, he 


by the railways is the chief cause. if no further delays | 
are experienced tbe coutractors expect to bave the 
works finished by Jan. 15, 


The superintendent of lamps, Boston, has been in- 
strucied by the City Council to place as many electric 
lights in the principal thoroughfares as be shall deem 
proper, provided the expense shall not exceed 65 cents 
per lamp per night. 


J. A. Richardson, who has proposed to build water- 
works for Fort Worth, Texas, has increased his estimate 
to 860,000. It is now thought that the committee ap- 
pointed by the council to consider his proposition will 
report adversely. 


Col. John H. Bergen has begun a suit on behalf of the 
devisees of Susan Catin (the family of the late General 
P. 8S. Crooke) against the Flatbush —_ Island) Water 
works Company, to compel it to take off pipes laid by 
it in Clarkson areas in yo gree to —— it from 
using the pipes and for <5, da he ground 
on which lhe suit is begun is that the company has 
never paid a dollar for the use of the land, or got per- 
mission from the owners to use it, and that the pipes 
are au additional burden and compel the owners to pay 
a sewer assessment. 


The Fond du Lac, Wis., Common Council Dec. 15 re- 
solyed to adopt the electric light, and appointed a com- 
mittee to pertect the arrangements for tighting-the city 
from four towers. The attorney for the gas company 
was present and addressed the council, giving notice 
that the company claimed a vested right to light the 
city, and would seek to enforce its rights. A remon- 
strance against making the experimenc of the electric 
light, signed by some of the heaviest taxpayers in the 
city, was also presented to the council. Litigation will 
undouLtedly arise from the proceedings. 


Joust, Lil., Dec. 17.—The water-works question is at 
last practically settled. Jesse W. Starr, Jr., Luilder of 
water-works, came here f)-sm Louisville, Ky., where he 
had just put in a system, and closed a contract with the 
Joliet council for a similar system. It bas been finished 
for the past two months, and, in the meantime, the city 
vas divided into factions for and against a g the 
works. The company was to throw water from five 
hydrants at one time one hundred feet high. They 
have made two tests and failed, and the council, at its 
meeting. refused to accept the works. The following 
resolutions were passed at the council meeting. 


Resolved, That forasmuch as the said Jesse W. Starr, | of the 
Jr., has failed and neglected and refused to construct | the law firm of Near & 


the said water-works as he had agreed toin the said | 
contract and the supplemental contracts, in the partic- 
ulars designated in the preamble, and in other — 
lars not therein nor herein icularly descri and 
set forth and set out, the said city of Joliet does hereby 
refuse to acrept the s1id water-works, or any part 
thereof, and be it further 

Resolved, That ell rights aud franchises granted to 
the swid Jesse W. Stair, vr., his successois ur assigne, 
be and the same are hereby revoked, determined and 
forfeited; and be it further 


streets, etc.. for the — of supplying this 


| 10th inst. I said to him that no contract 


was obliged to obtain an injunction from a court to re- 
strain them. The solution of the mystery is given by a 
correspondent of the Indianapolis News, who suggests 
that as all gas-meters are constructed to register only a 
flow of gas in one direction, Without noting a back flow 
if such should occur, anything which occasioned 
a variation of pressure in the mains would alter- 
nately fcrce gas throngh the meter into the 
house pipes, and then, whén the pressure was r®lieved, 
would allow it to return in to the mains, moving the 
index of the meter forward at each successive impulse, 
without any correspooding consumption at the burners, 
and without any return of the index upon the retreat of 
the gas to the street pipes. During the manufacture of 
the gas the pressure in the vipes is for some reason 
varied, while at night the closing of the theatres or other 
places which consume large quantities of gasis indicated 
at a considerable distance in every direction by a sudden 
increase of pressure and flaring of the house jets which 
still remain lighted. From all these causes it is 
probable that house meters usually register a 
larger quantity of gas than “actually passes 
through them, and the remedy suggested by the corre- 
spondent of the News, that the gas shouki be shut off at 
its entrance into the building, beyond the meter, when- 
ever it is to be for some time out of use, is worthy of 
being remembered. It has been a standing imputation 
on the female housekeeper that she never could be 
made to understand, that so’much gas had been con- 
sumed the previous month. She is sure there must be 
some mistake in reading the meter, and the explana- 
tion that the next month would ee it is always 
taken with misgivings of its truth. Will some one 
learned in gas matters inform us whether the ordinary 
meter can register this back flow in the mauner sug- 
gested by the “News ”” 


CorRECTION. —Office of the Warren Foundi y and Ma- 
chine Co., Manufacturers of Cast-Iron Gas and Water 
Pipe, 153 Broadway, New York, Dee. 12, 1881.—Edi 
tor Engineering News: Wiil you please inferm me 
where or from whom you obtained the item in your last 
issue stating that Hornellsville, N. Y., has contracted 
with us, etc., etc. In your next issue, under head of 
“ Gas and Water,” I request that you any the state- 
ment in toto, also add that the Warren Foundry and 
Machine Came never take contracts of that kind. 

ours truly, Wm. RUNKLE. 


The item was published verbatim as sent us by our 
traveling agent, who quoted Mr. J. W. Near, President 
ornelisville . government aud a member of 

latt. Before acceding to Mr. 

Runkle’s request, we wrote Mr. Near for the facts in the 
case, and he replied on the 17th that he stated to Mr. 


Tuckerman ‘that an application had been made to the 


authorities of this place (Hornellsville) by J. M Low, 
William Runkle, of New York City, and a number of 


citizens of this place for permission to organize a water- | ones. 


works company and to lay mains an ipes in the 
ice with 
water; that the application had been granted substan- 
tially on the terms contained in your _ 


of the 
yond the 


Resolved, That the said contract by and between the | STanting of this application had been made. No 


said Jesse W. Starr, Jr., and the said city of Joilet, and 
all su; plementa!l contracts referred to in the preamble 
or resolution be and the same are hereby declared de- 
termined, forfeited and amended.— Chicago Jimes. 


Mr. Ne!son G. Green, of New York City, in a 

on the Springfield, Mass., Water Supp'y, remarks that 
water once contaminated or rendered favorable to the 
growth of lower organisms can rever a be purified | 
and will continue to contain the jiest of poisons. 
Stagnant water like that in the Ludlow reservoir last | 
summer is found to be the most liable to foster danger- 
ous germs, which become active parasites 

into the human system. Stagnant , ond water especial- 





making a sur 


recei ' est hint of. That is a of our 
—— He important part, too.—Ep. Enc. News.]} 


company has yet been formed; engineers are now 


and estimate of the cost. When this 


is ascertained, 1 am informed a company will be or- 
gt for the of said application. I said to 
. T. that I that . Runkle, of New 


York, was the responsible man iu the enterprise.” Our 
agent has made a mistake in associati 
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ELECTRICITY. 

The Brush Electric Light Company, of Cleveland, are 
erecting three immense iron masts for lighting the city 
by their light. One is located in the center of the pub- 
lic square and will be 250 ft. high, 36 in. in diameter 
at the foot, tapering to 8 in. at the top, and will prob- 
ably have six lights of 6,000 candle power; the other 
| two will be located in relation to the first at equidistant 
| points, so as to inclose a triangular — The object 
| of this is to illustrate the combined effect of a group of 
| lights over a thickly built up part of the city. If this 
scheme is feasible they propose to illuminate the whee 
| city in this manner. 

cstisnisliliiinaiti 


STREETS, DRAINAGE, ETC. 


The City Engineer of Pittsburgh, Pa., has submitted 

lans for a system wherein the main sewers will follow 
Negley’s and Two-Mile Run, the first to drain 2,548 
acres and the latter 1,800 acres. 


— eee —— 


BRIDGES. 


The contract for an iron bridge over Cold River, in 
Acworth, N. H., has been awarded to the Corrugated 
Metal Co., of East Berlin, Conn. 


The Clarke Bridge Company, of Baltimore, have work 
on hand at presert as follows: A bridge, 1,050 ft. long, 
in six fixed spans and one draw-span, across the Savan- 
nah River, for theC. & S. R. R.; tour 145 ft. spans for the 
E. T., V. & G. R. R.; two 125 ft. spans for the R. & A. R. 
R., in Richmond; one 150 ft. span for the W. & W. R. R.: 
two spans for the A. & N. W. R. R., one span for the C. & 
O. R. R., in West Virginia, and six spans for W. Md. Also 
about two mil-s of veavy trestle and over fifty Howe 
truss bridges for the New River R. R. 


One of the largest bridges in the country is now in 
a of construction for the New York, Ontario & 

estern Railroad. It will be 1.200 feet long and 150 
feet higb. The bridge will be built of iron and will be 
about 280 feet longer than the great suspension bridge 
at Niagara and about 25 feet higher than High Bridge 
over the Harlem River, though 260 feet shorter. It 
will be a few feet higher than the New York and Brook- 
lyn bridge and also 232 feet longer than the famous 
new London bridge over the Thames. As yet only one 
abutment is completed; the other requires 15 feet more 
of masoénry, and the piers are but just begun. The work 
will continue through the winter. 


— eo — 


RAILROADS. 


The canals of New York have profited that State 
$50,000,000 in net earnings. 


A black walnut grove that was planted by a Wiscon - 
sin farmer about twenty years ago on some waste land 
was recently sold for $27,000. The trees are now from 
sixteen to twenty inches througb. 


The stocks of the Denver & F:io Grande and of the 
| Mexican National Railway and Construction companies 
| had a serious set bac’ last week and occasioned a con- 
siderable ripple of excitement in financial circles. 

' 


Winterset Madisonian, Dec. 14: A large number of 
ties for the Narrow Gauge are being got out along 
Clanton Creek. Ties are being delivered at St. Charles 
at 40 cents per tie; 2'¢ cents per tie are paid for haul- 
ing them. Tbere are 10,000 ties piled up at St. Charles. 


The Railroad Gazette reports for last week a total of 
| 870 miles of new railroad, waking 7,353 miles this 
year, against 5,624 miles reported at the corresponding 
| time in 188U, 3,445 milesin 1879, 2,207 miles in 1878, 
1,877 miles in 1877, 2.177 miies in 1876, 1,237 miles in 
1875, 1,767 miles in 1874, 3,507 miles in 1878, and 
6,885 miles in 1872. 


The N. Y. Central KR R. freight business bas grown 
from 3,190,840 tons in 1869 to 11,591,379 tons in 1881; 
at the same time its charges have decreased from 2.38 
cents 6per top yr mile moved to .74 cents per mile ; 
there are 15,000 employés; there are 23, freight 
cars, 00 passenger cars and 638 eugines: on some parts 
| of theroad 60 trains pass each way daily over its four 
| stee! tracks. 


About twenty leading manufacturers of Illinois 
adopted resolutions on the 20th, at Chicago, on the ac- 
tion of the State Railroad Commissioners in anim uni- 








form rail rates, requiring railroad companies to c 
large patrons exactly the same price per car as small 
They declare that this action will drive from the 
—_ $20, — of os _ ae will com- 
ne against this uv just tion necessary b: 
taking political sean ’ 


LaREDO, Dec. 15.—The track-layers of the Missouri, 
Kansas & Texas extension completed the laying of the 
line to the limits of this city to-day. This gives an un- 
broken direct line of railway from the M at 
St. Louis to the Rio Grande at Laredo. 


» mak a 
through line of about 1,300 miles in nag The South- 
| a little 


western system undertaken by Mr. Gc 


than a year bas now been completed 


more 
from the Mis- 


the Warren | Sissippi at St. Louis to three points—New Orleans near 


above statement of Mr. Runkle will render impossible Lared 
in the future. We will endeavor to keep our 


readers 

on the progressof water-works construction in 
and wherever else we get even the faint- 

and a very 


lo, about half way between these two. 


El Paso, Texas, looks like a Mexican town, but pretty 
well Americanized. Paso del Norte, immedia op- 
, on the south bank of the Rio Grande, is 
ly Mexican. The town takes its name (‘ the 

pass on the north ”) from the fact that the river can 


! 
| 
| 
| 
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forded here, but no other place within a hundred miles, | of the city. Accompanying the committee on their} William Bannerman returned 
and also on account of being a good wagon pass through | investigation were Captain Leathers and John Cowden, | 19th inst. with the remainder of oe carat 
the mountains. Some Yankees have just completed a | strong opponents of the jetties, and their e surveying the route of the railroad DH 








neer 
bridge and are making piles of money collecting tolls Benjamin McLain; Captain Eads and chs ntcod Bay. He is 
from teams aud footmen. It seems strange that the States engineers Oma representatives. They ve chm apne 4 oh siemtied earty cas a 
Mexicans would go all these years without a bridge anchored the boat on which the committee was, and The Air Line Canada Pacific Railway has been nmr 
when one could be built for $1,000. | soundings—thorough soundings—were taken at all points | pleted between Winni and Po! La Prairie. The 
Many curious things attract the notice of “a man_ in the jetties and overthe bar. Captain Cowden held one | road was officially on the " , 
from the States.” The air is clear, and cigars get so of. the leads, and Mr. John Henderson, chairman of the 
dry as to be useless. The finest Havana cigars cost Chamber of Commerce Committee, took down bis fig- nit English company has bought 2,000,000 acres of 
about the same as common ones in Topeka; beer, in | ures, which were accepted by the committee. The re- | Florida lands from Mr. Hamilton Disston, of Philadel- 
very small glasses, two for a quarter. The Mexicans | port of the committee was made public to-day, the ia. Sir Edward J. Reed, member of Parliament, who 
get their wood by digging, and the best water is on the | general results of its labors being summed up in the oo representative of the ———e is_a wealthy 
1ighest lands. When they go to cut hay they takea following paragraph, which Lextract: ‘ Your com- nglishman who bas large interests in Atnerica, and 
hoe and dig it up. Ox-carts have heavy wheels made of | mittee continued to make soundings through the ~— in building the Atlantic & Gulf Coast 
three pieces, one piece about 4 ft. long and 2 wide, with | and across the bar at the mouth of the river, on the & West India Transit way, which runs from Fer- 
ends rounded, and two short pieces of “fellows” | bar and outside of the bar in the gulf, and at no place | 2@2dina to Cedar Keys, in Florida. On the consum- 
fastened on to complete the circle.—Topeka Capital. | found less than twenty-six feet of water in the channel mediately” — ah wing Tage yes started im- 
lorida, where at once organize 


. - , and avross the bar.” The committee explains that when 
_M uny fear that we are building railways too fast. \the soundings were taken the water iO the jetties was a land company, whose headq rs will be in England. 
Yet a careful statistician, Mr. Edward Atkinson, is not | : This com will be conducted i i 
| fourteen inches below the average flood-tide pany in connection with the 
frightened at the fact that we havealready nearly 100-, | ge : railroad companies, and it is expected the land will be 
000 miles, but believes that in the next sixteen years | REPORT OF THE COMMISSION. settled rapidly by English and Dutch emigrants. 
we will ee 4 ene — ee This a be | ‘ bbe magmatic ae a Senate to-day received 
an average of a little over 6,000 miles of new r per | from the Secretary o ar the annual report of ‘the 
year, while weare building this year nearer 10,000 Mississippi River Denanbaieen, It covers the Pp road between Boston and New York, hinted ‘at from 
miles, Averaging the cost per mile at $35,000, Mr. | made in surveys and examinations from the date of the | time to time, and in the interest of which several of 
Atkinson estimates that each 100 miles requires the | last report, Jan. 8, 1881, up to Oct. 10, 1881. Durip the engineering parties in the field the few months 
service of 5,600 men for a year, and that to build 100,- | this period triangulation of the river has been completed are said to have been, are made public. The entire 
000 miles in sixteen years will require the continuous | from Arkansas City, Ark., to Greenville, Miss., where | SUTVEY, + now completed between Charles 
employment of 850,000 men. | it joins the coast survey. ‘The river is not triangulated -—— Boston, and Mount Vernon, Westchester County, 
oe ie Be ’ e 4... 4... from Keokuk, Ia., to the Gulf of Mexico. The lines of |X. Y., 1% milesfrom the Grand Central Depot. The 
Mexico is now reached by an Americanerailway line. | in Sagat : lete bet Keokuk and N distance of the new road to be built to its connection 
The construction torces of the system are now rapidly | oe 7 Wi are COnnies Wee DSOSmE: Oi ew | with the Harlem is 177.33 miles. The lin 
dat ‘ eae ns. With the remainder of the present appropri- a es. the line as surveyed 
concentrating at this point to commence the great soak tion it is b urine bs i t cog begins at Charles street, Boston, crosses Beacon street 
of pushing on 700 miles further to the City of Mexico. | final, — roe rics unos she ~ od ow at the junction of Brookline’ avenue crossing the 
The engineers who have had this part of the work in | Vicksb pog K y oom oe y f caueana : “th Boston and Albany Railroad at nearly right angles 
charge have completed their preliminary report. It is | li - w yg ton 1 es th aie ial hose — the passing through the southerly of Brookline, and 
very favorable. The line will run through a rich minin | Miceiesi * “Th gpa “2 Ming cot th hk - ©\ from there Needham, Dover. idway, Milford North 
and agricultural country. Extensive deposits of coa ‘ndled Pid 000 f nigger se aes Dec 11 1880. to bridge, near Whitings in Uxbridge. and Douglass in 
have been found on the line of the road, and such Roe : ee » 11, 1880, to Massachusetts. From th through Put Artl 
; ‘ ; oy. 19, 1881, and have a balance of appropriations . ence throug nam, north 
arrangements are making that a standard-gauge rail- hand of $111,000, which, it is thought, will be of Willimantic, Middletown, Wallingford, and Birm- 
way lme to be operated by the Missouri Pacific Com- | 0° D2nd of SEI LOU), which, ren pe chs “~. | ingham, in Connecticut, to the State ft New Y 
; : : a *m-| pended during the remainder of the current year, , In Connecticut, ne of New York, 
pany from St. Louis through to the City of Mexico, ding J 35. 1882. The esti f. in the town of Rye. Thence direct to Mount Vernon 
2,000 miles in length, may be expected to be completed | OM) es > ae omen ide eae oe ee & ’ : 
and in operation in eighteen months from this time. | EE FORE SOF SUL ee Ts, Oe, or $200,000. The works 
| of improvement contemplated under the existing ap- 
The last rail of the Decatur, Marquette & Northern | propriftions include channel improvements upon two 
Railroad, runuing between Marquette, Mich., and the | reaches, the first lying between Cairo and Memphis, a 
Straits of Mackinac, was laidon tne 9th inst. The line | distance of 145 miles, to the second, between Skip- 
runs through an unbroken wilderness. When Superin-| with’s Landing, La., and Island No. 95, a distance of 
tendent and Chief Engineer Thomas M’Keown and C, | 25 miles. It is the unanmous opinion of the committee 
S. Musson, resident engineer of the road, had occasion | that iinprovement and navigation of the Mississippi be- 
to inspect the line located by the engineers, one year | low Cairo upon the general plan recommended in their 
ago, they were hauled over the right of way by a dog | reportof Feb. 17, 1880, is entirely eee and 
team, that being the only mode of transportation avail-| that completion of the work for which partial esti- 
able in the then condition of the route. The preliminary | mates were then submitted will establish a continnous 
survey of the road was commenced in the fall of 1879, | low-river channel, not less than 10 ft. deep, over all 
and the work of construction was begun the next win-| shoals and bars between Cairo and the head of the 
ter. For the purposes of construction it was | passes, with the ibility of attaining practical depths 
divided into western and eastern divisions, and | considerably bey®nd that limit. The commission esti- 
work was commenced simultaneously on both—at the | mates the total cost of improvements needed in the 
Marquette end on the western division, and at St. Mintestosl at $33,000,000. Of the $1,000,000 appropri- 
Ignace on the eastern division, McDermid & Hendric | ated by the act of March 3, 1881, $250,000 had been 
being the contractors on the former, and John D. Mc- =~ up to Nov. 25, 1881, and the remainder, 
Donald on the latter. Since that time work has been | $750,000, will, it is thought, be expended — the 
most vigorously pushed through all seasons of the year, | present fiscal year. For the next fiscal year $3,113,000 
and under all conditions of weather, until now, the| is asked, to construct a channel and protect pen 
task is finished, and the iron horse traverses without ob- | banks on six reaches of river, 184 miles in length, an 
struction the wilderness of forest, thicket and swamp, | $1,010,000 for closing existing gaps in the levees. 
through which one year ago a light sleigh drawn by | On the et of the levee system the commission re- 
dogs was the only means of conveyance. ‘I'he length of | peat the conclusions submitted in their report of Febru- 
the line is 152 miles, 60 of which lies through swamps. | ary, 1880, in which they say, among other things, that 
In one place, for a stretch of ten miles, the road is built in the restricted sense, as auxiliary to the plan of chan- 
through a marsh that presented an almost insuperable | nel improvement only, construction and maintenance 
obstacle to its ress last fall, in consequence of the | of the levee system is not demanded, but in the larger 
heavy rains. Great difficulty was experienced in get- | sense, as embracing not only beneficial effects upon the 
ting supplies through to the workmen, particularly from | channel, but as protection against destructive floods, the 
St. Ignace, on the eastern division. The pluck of the offi- | levee system is essential, and would also promote and 
cers of the road triumphed, however, over all they had to | facilitate commerce, trade and service, The com- 
contend against, though unforseen difficulties delayed | mission renew the recommendation contained in the 
the opening fully three months later than was ex-| former report, that provision be made by law 
oe last spring. Track-laying commenced at Mar-| for appropriations of land or material when needed 
quette, on the Western division, and at St. Ignace, on| in the improvement of the river and not otherwise 
the other, in June, 1880, and on the 9th the rails were | obtainable. It is recommended that authority 
joined at Newberry Station, ninety-five miles| be given the commission, or person in charge of work, 
from Marquette. The road is well equipped| toapply to the United States District Courts for con- 
with rolling stock, and will be in superb| demnation of land or material and assessment of dam- 
condition for business by the opening of navigation| age to owner. In addition to such legislation it is 
next spring. The connecting Michigan Central line will | recommended that Congress declare to what extent river 
be extended to the straits on the other side within a few | shall be under control of the commission during progress 
weeks, when the new route to the east will become an | of the work, and under what circumstances and to what 
accomplished fact. The company is now having ore | extent material found on bars and islands within the 
docks built at Point St. Ignace, with a capacity of eight | banks may be used without com tion to — 
thousand tons, and will be prepared to compete for its owners. The control of reclai land, that ws, 
share of the ore-carrying trade another season. | etc., may be planted to carry it up by deposit to high- 
atid | water mark, is considered essential. The same is true 
in relation to the grade of service which may be given 
RIVERS AND HARBORS. ito the caving of the banks. Protection by suitable 
HARLEM CANAL.—In response to Senate resolution of | legislation to boats, machines, tools, etc, required for 


the 14th inst., the Secretary of War transmitted to the | the work. is also suggested. 


The details of the new scheme of a new air line rail- 
























































about 12 miles distant. The surveys show about seven 
tunnels, with an aggregate length of about five miles. 
It is estimated that the entire cost of building. equipping, 
and securing the right of way of the new railroad will 
bein the aggregate $50,000,000, for which the funds, it is 
stated, have been provided in the form of stock and 
bonds. Contracts are now being entered into for the com- 
pletion of the work on or before June 1, 1885. The 
corporate name of the company is the New York & 
Boston Inland Railroad Company. The charter for the 
State of New York was taken out and received from 
the Secretary of State about two months ago. In the 
State of Connecticut it is said that the stock has been 
subscribed for omens to the legal requirements - of 
law, and papers will be filed with the Secretary of State 
there in about two weeks. In Massachusetts the re- 
quired amount of stock has been subscribed for, the cor- 
poration has been organized, officers have been elected, 
and plans and specifications will be filed with the 
Secretary of State during the coming week. The 
charter from this State was obtained last winter, under 
the title of the New York Construction Company, 
and at that time an outline of the scheme 
as far as possible was given. Under it there 
has been organized a co \tion with a paid-up 
capital of $12,000,000, with a guarantee capital 
of $12,000,000. This corporation was organized 
about eight months ago, with authority to subscribe for 
and take securities in stock and bonds, make surveys, 
estimates, plans, build, furnish, ani equip the whole or 
any part of the proposed railroad in the States of Mas- 
sachusetts, Connecticut and New York. 

It is proposed to run five daily express trains on this 
road, for through business each way, making no stops 
whatever between New York City and Boston, on a 
schedule time of four hours, and to run as many local 
— as business may require = Boner’ to et nant 

vel good accommodations, an as many freight 
trains as the business shall demand, making ths time of 
express freight trains between New York city and 
Boston eight hours. It is not known at present what 
other lroad combination is connected with the 
scheme, or whether the money is furnished by English 
capitalists, but it is surmised that Vanderbilt may be 
interested. 
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CONTRACTING, MISCELLANEOUS, ETC. 


St. Paul Episcopal church congregation at Milwauke: 
are about toerect a new edifice at a cost of $100,000. 


Mr. Meyer, whose plans for the new Texas State capi- 
tol at Austin were accepted, has furnished plans for new 
lunatic asylum buildings, and bids for construction are 
savertind, the construction to cost $95,000. 


The experimental boring by the Illinois Central Rail- 





Senate on the 19th a copy of the report of-Col. John R. | a road Company in the Ohio River at Cairo, with a view 
ree aie ‘ : : to testing the practicability of bridging the stream, has 
Newton, Corps of Engineers, upon_the~completion of | NEW PROJECTS. i Haden ae _ was sunk to a depth of 


the survey of Harlem River, New York, and through : : 
the Harlem Kills to East River, New York. The re- | There is a corps of engineers in the field now surve 


port wasembraced in Gen, Wright’s report to the Sec- | ing s line trom Dallas to this place for the Texas & ©. 


retary of War on the Sth of October. It submits esti- Louis Railroad. 


ties for Wabash, St. Louis & Pacific 
mates of cost for a channel 300 ft. wide and 3,400 ft.| The Chicago, Mount Vernon & Southern Railroad eas distance ee and fifty miles. 
long, and for 18,15 and 12 ft. depth. For the for-| Company of Illinois filed articles of incorporation Dec. | This distance includes the track between Fort Wayne 
mer, ye gee 15 ft., a = 13 19. Capital $3,000,000. and Lafayette, and Peru and Butler. 

ft. $1,161,225, 2 report recommends a depth of 15) " Bs 

ft. as sufficient for the purposes of navigation. ee a es — 15.—A | a is now at| Messrs. Henry & ar have the contract for 


Sunset extension between 
Tue Jetrres.—NeEwW ORLEANS, Dec. 18.—At the last} Farmersville. The whole line is under contract. About | Devil’s River and Pecos River, Texas, 
con 


208 feet, but without striking a rock foundation. 
C. E. Briant, of Wabash, Ind., has taken a contract 


meeting of the Chamber of Commerce a committee was | one-third of the line is graded, and track-laying will Palestine on the 14th with a it of men, 
appointed to investigate and report on the depth of | begin in a few days. Large quantities of rails are being whom they had brought from Hil., to work on 
water and facilities for the promotion of the commerce daily received here, ocntract. 
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SATURDAY, DEC. 31, 1881. 





WE use the present number 53 of this volume 
almost exclusively for our table of contents, and 
as it isa holiday season we must ask the indul- 
gence of our subscribers for the balance of the 
paper sent out this week. We congratulate the 
profession on the present favorable prospects for 
business, and hoping all our readers may find in 
the coming year the most prosperous they have 
yet known, we wish them all ** the compliments 
of the season.” 


isiladipee Seating 

A NEW, revised and enlarged edition of Plymp- 
ton’s Manual of the Aneroid Barometer is in active 
preparation and will be ready shortly. This ex- 
cellent practical work has had a large sale and 
continues in active demand. The new edition will 
bean improvement upon the former in many ways, 
having been entirely re-written, with new tables 
and a description of the Goldschmid Aneroid 
added. 


sakig ses api as 

VICK’s FLORAL GUIDE.—This work is before us, 
and those who send ten cents to James Vick, 
Rochester, N. Y., for it, will be disappointed. In- 
stead of getting a cheap thing, as the price would 
seem to indicate, they will receive a very hand- 
some work of 130 pages, and perhaps 1,000 illus- 
trations—not cheap, but elegant illustrations, on 
the very best of calendered paper, and as a set off | 
to the whole, two beautiful Colored Plates that are 
worth twice the price of the book. 


——__~e__ — 





ee 


CONCERNING CLUBBING.—As soon as subscriptions 
to other periodicals are received by us we forward 
them with the money to the proper offices; the | 


scriber at full rates, we will pay him the above 
premium for his efforts to add more names to our 
list. 

—_——- ea —-—— 

INDIANA COUNTY SURVEYORS.—A card like this 
has been sent to each one of the County Surveyors | 
in the State, and we think the majority of them 
will be present: 

Sir, The second meeting of the Association of 
County Surveyors and Civil Engineers of the State 
of Indiana will be held at the Surveyor's office, in | 
the Court-house, in Indianapolis, on Tuesday, Jan. | 
17, 1882. Several discussions are expected, which | 
may be of interest to surveyors. 

You areearnestly invited to be present. 

HERVEY B. Fartovr, 
Corresponding Secretary. 
————— ——» +0 @ 0+ ee 


PERSONAL. 





Prof. J. E. Hilgard has been appointed super- 
intendent of the coast and geodetic survey. 


| 


Henry C. Wentworth, for twenty-five years the 
General Passenger Agent of the Michigan Central 
Railroad at Chicago, is dead. 

George E. Parkhurst, Mechanical Engineer, of 
Woburn, Mass., was sent out to St, Petersburgh, 
Russia, to superintend the erection of the two B'ake 
pumps sent to that city. 

A. J. Mathewson, C. E. of Lockport, Ill., has 
commenced suit against the Joliet & Valparaiso 
Railroad Company for $3,000 for services rendered 
as surveyor. 


Colonel John W. Glenn, supervising architect of 
the new post-office and United States court-house | 
building at Austin, Tex., has been appointed to 
supervise the construction of the custom-house at 
New Orleans. 

General William McCrae has resigned the posi- 
tion of Superintendent of the Western & Atlantic 
Railroad, and Robert Anderson is elected to fill the | 
vacancy. Joseph M. Brown, a son of Senator | 
Brown, is made General Freight Agent. 


The reports about the retirement of Mr. W. H. 


| limit to this process. 


|of 40 


periodicals paid for are sent direct from the office | vanderbilt go a little further than his real inten- 
of publication to the subscriber, and our agency in | tions, He will remain nominally at the head of 
the matter is closed for the season; in cases of | his enterprises, but he has about decided to relin-_ 
change of address write direct to the office of pub- | quish in the coming year much of the responsibility 
lication; we willclub ENGINEERING NEWS with | and care of their management to his very capable 
any other publication desired and will allow our| son Cornelius. The coming Vanderbilt is about 
subscribers all the advantage, excepting only our thirty-eight years of age, vigorous in body and 
trifling charge for transacting the business; this is | mind, very industrious and now quite experienced 
a feature of clubbing with ENGINEERING NEWS| jn railroad affairs. 

that is exclusively peculiar to it. If other agents 








eee Pesce.  —— 


| EFFECT 


do better it is their advantage. 
ENGINEERING NEWS. 


CURIOSITIES OF THE LAW. 


A street car passenger asked the driver to let 


CLUBBING ARRANGEMENTS, 1882. ae : ‘ 
In order to accommodate such of our subscribers as may him off at the Palmer House, which the driver 


wish to subscribe for other periodicals we offer the follow-| promised to do,and when the car drew near the 





ing terms: We will send to any ad ENGINEERING N: ; i i id se \ 
at lar ee $4.00, and the following at the ag eal Shen” ine wowed — ee" nae if'te 
a : Net Reg. oe The passenger went to the rear platform, 
Price Price. | when the car was moving very slowly, stepped 
Century —... Se $4.00 | off ; byt at that instant the driver, who apparently 
Frank Leslie's Illustrated Weekly...... 3.25 4.00| thought the passenger had already alighted, 
Godey’s Ladies’ Book........ -. -..- 0. 1.65 2.00| whipped his horse, the car gave a jerk, and the. 
preety Deere «+ - 22°: en 4.00 | passenger, who had not yet let go the iron rail, 
Harper’s Weekly.......... 3.25 4.00 iolentl Ke a eri ; 
Harper's Basar...) 0c... cee 3.2% 400) Was thrown violently to the ground, crippling him 
Harper's Young People (weekly)........ 1.25 zi for life. He recovered $5,000 damages from the 
Lippmones » BP ors perenne cree SA 3.08 company, andthe Court said this was not too 
tcouiae Selene Monthly... 2.0... 4.85 3.00|much. As ageneral rule, the driver is bound to. 
St. Nicholas Magazine .................. 2.45 3.00 | stop the car entirely, and if passengers jump off 
etc teen Tustivate........ rr’ 5.00 | while a car is moving. they take the risk of being | 
North Amerioas IOviOW. ....-c.ccssccse 4.00 5.00 | hurt; but this does not apply where the driver. 
ng eee. Salt Via eke 2.75 3.00 | slows the car enough to render stepping off ap 
Gazette (new subs.)............ 3.45 4.20 | rently safe, and invites the passenger to do so, but 
bs crrlneormmnamdacbanee Nema = 4.00 | starts the car forward without giving him time. 
American Architect..... ........ 0.0... 4.85 6.00, The arrangements of a railroad terminus in Aus- 
Scientific American...........-.--.------ oo 3.20 | tin, Tex.. are such that the train makes a short 
ae cnvaitias °' t subscribers to in: stop in a freight depot first, and then runs onward 


to the passenger depot. One passenger, not un- 


crease our list, we offer the following inducements: For 
will pay One Dollar 


new subscrii on sent tus we will pe Do | Seeoing mee peonieeite. steers from the 
. Bya ‘ort cap get hisown cars while they were in t reight depot, suppos- 
ee he assists in quadru- | ing that to be the proper fer him to get off. | 


| There were no lamps in or about the freight depot 
anne Leder were needed for = work el 

ere—and the passenger, gropin, way along | 
the platform as well as he raion had a fall of ! 


We have, on the strength of the above offer, re- 
ceived several subscriptions from parties who sent 
only three dollars. We do not pay any person one 








es — eee 


about six feet, sustaining serious dislocations and 
bruises. The company said that he was not en- 
titled to damages, for a railroad is not bound te 
ilight up its freight depot, nor is it under any 
| obligation to take care of a passenger after he has 
| left the train at his place of destination. But the 
Court said that it is bound to provide safe, con- 
venient accommodations for passengers to get 
fairly off from the platform and grounds of the 


| Station, and that therefore the suit would hold. 


_— > 2° a os ee 


HYDRAULIC MINING IN CALIFORNIA. 


The development of hydraulic mining in Cali- 
fornia is causing the ruin of some of the most fer- 
tile farming regions in that State. The miner 
turns his resistless nozzle upon the hill-sides to 
wash out the scattered nuggets and grains of gold, 


jand the débris of sand and gravel. incalculable in 


amount, sweeps down the gulches and river-beds. 
and the annual freshet spreads it over thousands 
of acres of valley lands. There appears to be no 
The miners are prepared to 
wash down even the Sierra Nevada itself should the 
mountains contain enough ‘‘ pay gravel.” The 
farmers are naturally alarmed, and the débris ques- 
ticn has become an issue over which public meet- 
ings are held, and recently several committees of in- 


| vestigation have made reports upon the soil which, 


have been printed in the California papers. 
The country on the Feather River between 
Marysville and Wheatland, once the garden of the 
State, has been nearly turned into a desert 


‘by the ‘slichins” of the hydraulic miner. An 


instance of the rapid depreciation of prop- 
erty in this locality is afforded by the Plumas 
ranch of 4,000 acres, which a few years ago sold 
for $75,000, later for $24,000, and still later for 


| $6,000. and the last purchaser will probably lose 


all he paid. Some idea of the vast bulk of the 
débris turned loose may be gathered from the fact 
that one mining company alone washed 300,000 
cubic yards of earth into the Feather River inside 
ys. The rivers, choked by the débris, are 
continually seeking new channels, and once-pro- 
ductive farms have become buried in rubbish 2 to 
20 ft. indepth. The adjustment of this conflict 


| between the farmers and the miners is beset with 
| various difficulties. The mining interest is a 


large one, but the farmers cannot be expected to 
calmly suffer further ruin. Levees have proven 
worthless; the latest effort to hinder devastation 


| has been the turning of the débris into mountain 
| cafions dammed to retain its accumulation. 


—_—__—— ++ > o> 


OF AMERICAN CEMENTS ON 
WROUGHT IRON. 





It has been long considered that embedded in 
cement, the preserva ion of iron was assured. It 
would appear from the following letters, that this 
may be seriously questioned : 

a WASHINGTON, Nov. 8, 1881. 


| To the Editors of the American Architect : 


I now, November, 1881, find a welded iron 
water pipe, laid in a cement concerete floor in the 
year 1869, honey-combed and leaky. The plumbers 
tell me that it is their experience that American 
cements corrode iron—uncoated iron—more rapid- 
ly than that protected by a coating of zinc—gal- 
vanized iron as it is commonly styled. 

This isof importance. Fire-proof buildings of 
great costare built by the United States and by 
merchants, in which all the floors are of rolled 
I-beams supporting brick arches laid in cement 
mortar, and joints of cement are laid in contact 
with the iron beams, whose vertical webs are not 
very much thicker in some cases than are the 
welded iron pipes used in domestic water supply. 

Such floors seem, therefore. to have in them, if 
cement corrodes wrought iron, the means of ulti- 
mate decay and destruction. 

Wrought iron built into a wall laid in lime 
mortar appears to be indestructible. I have 
myself tried in vain to pull out from a brick wall 
iu a hippodrome in Rome, built under the emper- 
ors, a wrought-iron clamp whese stem was not 


‘larger than *, X *, inch, of which one end was 


exposed by the crumbling of the brick wall. It 
was perfectly clean, sharp in the edges, free from 
all rust or corrosion, and very soft and tough. 
That small bar of iron must have been buried in 
that brick-work for 1,500 years. 

A leaden drain-pipe, 14 in. diameter, has lately 
been taken up in my basement, of which for over 
12 in. in length the ra‘s had cut away one-half. 
The marks of their teeth upon the cut edges 
showed unmistakably the authors of the mischief. 

M. C. MEIGs. 
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ELEVATED RAILROAD STATISTICS. 





Before the Supreme Court Commission in the 
matter of the Steam Transit Elevated i 
Brooklyn, the following evidence was introd) 
in reference to value of a in this city on the | 
line of the elevated s, before and since their | 
construction: Colonel John H. Bergen said: *1) 
offer in evidence affidavits made by John W. Car- | 
roll and William H. Dongan, which contain care- 
fully prepared statements taken from the assess- 
or’s books of the city of New York of the valua- 
tion of property on the line of the Manhattan Ele- 
vated ilroad from New Church and Morris 
streets to the end of the reute, and on Third av- 
enue from Chatham square and Tryon row tothe 
end of that road. These statements are in figures 
and they are given by blecks on the entire route 
of those two roads. There is a comparative 
statement which shows the assessed valuation of 
the property on the line of those two roads, giving 
the valuation in 1877, the year before those roads 
were constructed, and also in 1881, this present 
year, showing the difference in value between those 
two years. They show that on the Third avenue 
route the increase in valuation on that line from 
1877, the year before the road was built, and 1881, 
was $2,423,800. That is on the Third avenue road. 
On the Sixth avenue route, from Morris street, 
which, as you are aware, is very low down town, 
up to the end of the route, the increased 
valuation amounts to $7,950,900, mak 
increase on the two lines of nearly $11.000,000. 

A large number of documents, signed by 14,700 
residents and property owners, petitioning for the 
building of the road on the route laid out by the 
Mayor’s commission, were put in evidence, and the 
commissioners then adjourned until Monday, the 
28th inst., at 1 o’clock. 

— Nl te 0. ae 


NOTE. 


THE GENESEE FALLS MOTOR. 


For the past three weeks, James M. Bois, presi- 
dent of and practical engineer for the Hydraulic 
Motor Company, has been quietly but steadily per- 
fecting the details in the mammoth machinery at 
the lower falls of the Genesee River, for the pur- 
pose of condensing the air that is to be used for the 
company’s motive power. The final fitting to- 
gether of the large pipes and the construction of 
the flumes have been completed, and the ma- 
chinery has been found to work smoothly and suc- 
cessfully. The compressor, the machine that has 
been so long on the way from Norwalk, Conn., has 
arrived, and now lies on the Central freight plat- 
form, just west of State street. It is a very heavy 
machine, thirty thousands pounds in weight, and is 
of immense power. It is to be taken to the works as 
soon as possible, and lowered over the bank, which 
will be a great undertaking. When the com- 

ressor is at the required spot, it will require but a 

ew days to make the necessary connections with 
the other machinery, and, if the weather permits, 
the people of Rochester will see the car runnin, 
over the street-car tracks by means of compre 
air within three weeks. To give some idea of the 
power obtainable from the machinery, it is stated 
as a fact that the actual weight of water that will 
flow into the pipes each minute is six hundred 
tons. This falls a distance of over fifty feet. 








GENERAL INTELLIGENCE, 


Ge We solicit and are always pleased to publish in these 
columns any items of interest that may be furnished us. 








GAS AND WATER. 

Portsmouth, Va., is discussing water-works. 

Kalamazoo, Mich., is to be lighted with Brush electric 
lights. 

The water-works improvements of the town of Lake, 
Cook Co., Ill., will cost $250,000. 


Ludington, Mich., is to have water-works as soon as 
the weather is favorable for work to be prosecuted. 


The City Council, of Cleburne, Tex., have entered 


a total of | bi 
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and $60, 
probability will be supplied with water from a subter- 


; | ranean stream. 
Fatat E.ecrric Licnt Accrpent.—A fatal accident | Atlantic & 


on Monday at Hatfield House, the residence of 
the Marquis of Salisbury, toa laborer named William 
Diminock, in consequence of his coming in contact with 
the wires conveying the electric current for lighting the 
mansion. Hatfield House is lighted with 117 lights on 
the Brush system, worked by an engine of 16-horse 
power, placed in the saw mills some distance 
m the house: two electric wires and a tele- 
phone wire connect the saw mills with the house; for 
some distance they are carried on poles, and then placed 
along the garden wall. The deceased was at work in 
the garden, assisting to lay a telephone wire, and was 
sent to ease the wire at the corner of the brick-work to 
prevent it getting cut. Another workman heard the 
wires shake, and on looking around saw the a 
lying on his back, and on going up to him found he was 
ead. The machine was at work atthetime. At the 
inquest the jury found that the deceased died through 
touching the electric wire, and appended a recom- 
mendation that there should be a sta time for work- 
ing the current, and that notice should be given of it to 
all persons near the wires. It was stated that, to avoid 
similar accidents in future, the wires would all be con- 
veyed either underground or on poles out of reach.— 
From the Pall Mall Gazette, Dec, 13, 


—— eee 


BRIDGES. 
oe street, Chicago, is to have a double roadway 
ridge. 


The iton railway bridge over the Brazos River, at 
Waco, Texas, was successfully tested on the 22d instant. 


Borings for the new bridge over the St. Lawrence at 
Montreal for the Atlantic & Northwest Railway are 
going on eaenenety The longest stretch is 3,000 
ft. and the shortest 2, ft. 


The winter bridge of the St. Paul & Omaha road 
across the Missouri River at Sioux .City, connectin 
Minnesota, Dakota, Iowa and Nebraska, is com ted 
and on the 14th inst. trains on the Nebraska Division 
ran direct from Sioux City to Ponca and’ Omaha, Neb. 


The Boston Bridge Works has the contract for the 
iron work of the new bridge over the Merrimack River, 
between Haverhill and Groveland, Mass., which is being 
built to replace the one which fell last winter. Edward 
8. Shaw, C. E., of Cambridge, Mass., is Consulting En- 
gineer for the Essex County commissioners, who have 
the bridge in-charge. 

JERSEYVILLE, Ill., Dec. 24.—The miscreant that cut 
the guy-ropes that held the ve in course of con- 
struction near Elsa, on the St. Louis, Jerseyville and 
Springfield Railroad, last Thursday night, thus causing 
the whole superstructure of 500 feet to fall and the tim- 
bers to break and splinter so as to be useless, has not been 
overtaken. The company is using ee, means to cap- 
ture the villain. The lossis about $205,000 on Samuel 
Bothwell & Co., bridge builders, of this city, who have 
the contract. It is thought that the object in view was 
to prevent the company from completing their track to 
the Mississippi River by the 1st prox., and thus make it 
lose $100,000 conditional stock subscriptions. This, 
however, will not work, as Chief Engineer Masten will 
have the rails al) down before the year is closed. 


A temporary bridge, formerly used over some stream 
in Missouri, is now on the way to this city, from which 
it will be shipped to Laredo and } we up across the Rio 
Grande as rapidly as possible. soon as the bridge is 
ready for the trains to run over, the work will be active- 
ly commenced of laying track on the Mexican side. 
ieviag the time which will be required in constructin; 
the bridge grading will be rushed ahead, a 
material for the Mexican extension will be 
accumaulated. Mr. Joe Van Wie, one of the 
contractors on the Mexican extension of the 
Sunset, is again in the city, and says that about a thou- 
sand men are now employed on the rock work in the 
Devils River and Pecos country. The roughest 
of the work at Devil’s River extends over only a 


6 miles of the line, though there are 45 miles 
of similar work east of the Pecos. It is the oe be- 
lief that the Sunset and Southern Pacific wi n dur- 
ing next July or August. Outfits are now engaged 
raising the grades which were washed away in Kinney 
County by the heavy rains which fell a le of 
months ago. The track-layers are moving ahead slowly, 
and have crossed Turkey Creek.—San Antonio Express. 
eee 
RAILROADS. 


The Richmond & Cincinnati Railway Company has | until money 
filed articles of incorporation. The road will run from | them up. 
Richmond, Ind., to a point near Boston, O. Capital; 4 number _of 


into contract with M. H. Warren, of Fort Worth, for | $500,000 


the boring of an artesian well on the_ publig square. 
There is great confidence that flowing water will be 
found. 

The town of Bristol, R. L., voted on Saturday, the 
17th, to grant George H. Norman the exclusive it to 
introduce water into the town. actiou of the town 
in voting to mates water a a. effect, on 

ublic sentiment, and apparently » few taxpayers 
oo the ~evemsanwitah had gained strong headway 
ere the town took decisive action. 

W. R. Coats, of Kalamazoo, Mich., who is making. © 
survey for the location of water-works in Mattoon, IIL, 
said that he felt sure of obtaining a liberal supply of 
water at a depth of forty feet. He recommen a res- 


HERMOSILLO, Sonora, Dec, 23.—The railway officials 
to-day received advices from Mexico pertriatine them 
to proceed with the construction of the Sonora Railway 
on the ma route. The decision is a victory for 
them, as that route is their choice, 

Gen. M. T. Thomas, formerly assistant su 
of the D., 
superintendent of the Second Di 
& Pacific Railroad. Gen. vy 
superintendent of track construction, and writes 
McVean that in forty days forty-three miles 
were laid, and the page unes 


J, J. 


working days during that 
He ways it is fun to build 


ervoir forty feet in diameter. The water-works com- | His t location is a v pleasant 
plete, with six miles of pipe, would cost between $50,000 of the Rocky ‘Mdaniaiine, 8,000 
Before another year Mattoon in all the sea. 


| 








feet above 
He reports the weather beautiful, with 
Set he eee 
cold, the thermometer 


Mexico, Arizona, almost parallel with the 
Southern into Southern ornia, and from 
there on to San Francisco.—Jonia Sentinel. 
— roo —— 
NEW PROJECTS. 


The corporators of the Pelletier Paving Company. of 

Chicago, with a capital of $5,000,000, are rshall 

Field, Mark Kimtall, B. P. Hutchinson, Cyrus McCor- 

—, a, W. & bradley, J. B. Waller and Potter 
e 


It is now Bog oe to build a road from St. Cloud, on 

the St. Paul & Manitoba, east, crossing the St. Paul & 

Duluth road at Dutch City and so on t northern 

Wisconsin and the cen 1 of the northern penin- 

sula of Michigan to the Sault Ste. Marie. A bill will be 
resented in Congress this winter giving permission to 
ridge this outlet of Lake Superior. 

Phillips, Marshall & Co., of London, have just con- 
cluded the Se of 1,300,000 acres of land from the 
State of Mississippi. Seven hundred and si thousand 
acres are known as levee lands, and located mostly in 
the Yazoo delta, comprising some of the richest cotton 
and timber land in the South. The intention is to im- 
prove, colonize and cultivate these lands. 


JACKSONVILLE, Fla., Dec. 23.—The Lengle interest in 
the Florida Central Railway was sold ay to Sir Ed- 
ward J. Reed, the English capitalist who has recently 
purchased 2,000,000 acres of land in this State, and who 
is reported to be neaeting or the Transit Railroad 
from Fernandina to Cedar Keys. This transfer gives 
Sir Edward a controlling interest in the Florida Central 
Railway, of which he was to-day elected President. 

San Dominco, Dec. 14.—The news that a United 
States war steamer will survey Samana Bay has caused 
excitement to such a degree that the authorities have 
prepared two war schooners, the Thunderer and Capa- 
tillo, to watch the American man-of-war. Emillo 
Zeller, the agent of the Samana Railroad Company, 
and two engineers have opened about a mile of the 
road at Y above Samana, employing 160 men. Mr. 
create and Chief Engineer Wood. with a cargo of rails 
from England, are daily expected. 

The Cincinnati & St. Louis Air Line railroad, capital 
stock $2,800,000, propose to construct a line of 
road from East St. Vouis to the Wabash River at or 
near Palestine, also a branch commencing in Effingham, 
running northwesterly through rey ae and Clay 
counties to a junction with the Toledo, Burlington & St. 
Louis road at or near Holiday, in Shelby County. The 

rincipal office is to be at inson, Crawford eanty, 

Mattoon & Northern road,capital stock $30,000, aiso 
filed articles. sie peepee’ to construct a line of road 
from'Mattoon tothe Midland railroad. The principal 
office is to be at Mattoon. 

CHEYENNE, Wyoming, Dec. 23.—The 


to-day 
es acopy of the 


f papers of organization of the 
mtral Pacific Railroad of Wyoming, filed with the 
Secretary of Wyoming Territory by Charles Crocker, 
Charles F. Crocker, and W. V. Huntington, incorpora- 
tors and trustees. The capital stock is $13,500, in 
135,000 shares. The chief office is at Evanston, 
Wyoming. The road will commence on a point of the 
north ona south boundary line between the Territories 
of Wyoming and Utah, where the Bear River crésses 
the line, running thence Uintah, 
Sweetwater, Carbon, Albany and Laramie counties 
in Wyoming, toa — on the eastern boundary line of 
Wyoming, where the Niobrara River crosses the same, 
a distance of 450 miles. The capital stock represents 
the actual contemplated cost of construction and of the 
right of way. Each trustee takes 33,750 shares. 


— oo — 

CONTRACTING, MISCELLANEOUS, ETC. 

The Newburg, N. Y., Court-house is in a bad con- 
dition and the question is agitating whether a new one 
can be erected. 

The Crane Brothers Manufacturing Company, of Chi- 
cago, have the contract for furnishing the elevators for 
the new court-house of that city. 


The development of the stone-quarrying interest in 
Indiana is ens so rapidly that voce ate now em- 
ployed in State eleven steam channe of which 
eigt er in Lawrence County and three in Monroe 


The Wabash, Ind., ci treasury is now em , and 
| orders presented are i , “Not paid for want of 
funds.” Six cent, interest will be paid on the orders 


| 


The 
rintendent | meet 
L. & N. Railroad, has been nted acting | stock from $2,500,000 to $5,000,000. The un- 

vision of the Atlantic ee laenetmeate Sisteeen: Mikennanemeataeion: 
has recentl company is. 


om the spring tax-levy is received to take 


contractors on the New York, Ontar‘o 
& Western Railroad met at No. 48 Dey street, New 
York, and passed a the im - 


resolution con porta 
tion of cheap negro labor from and Virginia. 
The resolutiun is to be laid before all the contractors for 
concurrence. 


ee aoe 

an eh corned esd oot al 
of a bridge across the Ohio to take . of the 
scale coven 00 baceome a the coal 
mining section of Lawrence : 
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A CONNECTICUT court decided last week that a 
limited railway ticket is worthless except for the 
trip specified on its face. 


— — 

Wiru the first number of volume 5 (Dec. 1, 
1881), the Sanitary Eng‘neer announces that it will 
thereafter be issued weekly. For the present it 
will contain twenty pages, the subscription price 
remaining unchanged. We sincerely congratulate 
our esteemed contemporary upon its marked 


success. 
——_. 


Mr. Epwin CHapwick, the Sanitary Engineer, 
makes an official report upon the sanitary cundi- 
tion of England and Wales. from which it appears 
that, according to the death rate, the country was 
stationary from 1860 to 1870, but from the latter 
date to 1880, or for the ten years past, the death 
rate has fallen from 22.5 to 21.5 per 1,000, a reduc- 
tion of about 43 per cent. 

—————— 

AN INTERESTING CaSE TO CIVIL ENGINEERS.— 
On the 25th ult., in the Court in General Term, the 
case of Desmond against the Baltimore & Potomac 
Railroad Company was argued by Mr. Garnett for 
plaintiff and Totten for defendant. Desmond was 
discharged from the service of the company, but 
was not given a recommendation, as is customary 
with the usage of the craft, and failing to obtain 
employment he sued the company for damages. 
On trial below judgment was given for the rail- 
road company on demurrer, and plaintiff appealed. 
Chief Justice Cartter delivered the opinion of 
the court, affirming the judgment below.—Wash- 
ington Star, Nov. 25. 





> 

JuD3M=zNT has b2en ren lerel in the case of Mol- 
son's Bank vs. The St. Lawrence and Chicago For- 
warding Company. The ban‘ helda bill of lading 
for a cargo of wheat, which had been transferred 
to it as collateral for an advance for Badall & Co., 
of Montreal. The wheat arrived in port and was 
delivered to Crane & Baird without a bill of lading. 
The bank sued the forwarding company, who 
claimed that they were not under contract, and 
that the bill of lading expired when the wheat 
reached the port of Kingston and was transferred 
to barges and forwarded to Montreal. The Court 
held that the bill of lading continued on till the 
latter port was reached, and that the company had 
no right to deliver the wheat without it. The 
company was condemned to pay the value, $16,275. 

——————__ oe —_—__— 

On the 29th ult. Mayor Grace, of this city, 
vetoed a resolution of the Board of Aldermen 
authorizing the Metropolitan Telephone & 
Telegraph Company to lay their wires under 
the streets. His reasons are that the resolu- 
tions fail to make any provision for the pay- 
ment to the city of any adequate consideration for 
the franchise sought; also that the payment of one 
cent per lineal foot of street occupied is scarcely 
more than nominal; only one wire in each route 
would be reserved for the use of the police and 
fire departments. A further objection is made that 
the petitioning company is only one of a large 
number who would claim the same right ; and as 
the streets are now largely occupied by gas and 
water pipes, sewers, railroad foundations, etc., 
there would be no place, in many streets, for more 

* 


than a few wires. It is further stated that such a 


privilege should only be granted after a careful 
consideration of the requirements of the entire 
telegraph system of the city, with a view to its 
future developthent. 
a 

Mr. 8S. S. Toompson, the Superintendent of the 
Allentown, Pa., Water-Works, in complying with 
the request for statistics of his works for incor- 
poration on ‘‘ The History and Statistics of Ameri- 
can Water-Works,” which has been in course of 
publication in our columns since March last, adds 
that he has ‘‘sent a good many reports to differ- 
ent parties, but has never seen any published.” 

We have no doubt that the same feeling of un- 
certainty as to the publication of the statistics, 
which Mr. Thompson evidently felt, has deterred 
many officers of water-works from sending tle 
data asked for. There are a good many blanks 
for statistics which have been sent out by Mr. 
Croes, with a stamped envelore inclosed for return 
postage, to which no reply has been received. 

If this should meet the eye of any superintend- 
ent who has received such a document, we would 





EEE 





structure, and are due simply to the perfect adap- 
tation of the principle of the continuous girder and 
the general laws regarding the strength of m: te- 
rials to the special conditicns of the case. Thus it 
will te otserved that the structure is a continucus 
girder of varying depth on plan as well as ele- 
vation, the central girder portion being of the 
ordinary width required for a double line of 
rails, and the cantilevers spreading cut to an 
extreme width of 112 ft. at the piers, By tis 
means the stresses on the horizontal bracing from 
wind pressure are much reduced, and lightness 
and compactness are attained. To further the 
same ends the whole of the vertical members are 
made of two struts inclined towards each other 
from base to summit and braced together. To r-- 
duce the extreme height of the structure, and 
hing the center of gravity as low down as pcs- 
sible, the bottom members of the continuous 
girder are curved, springing frcm solid masonry 
piers at a height of 18 it. only above high water, 
whereas in the original design the main cl ars, 
carrying of course all the weight, were supporteu 
at a height of 550 feet above the same point! The 
main compression members are steel tubes ranging 
up to 12 ft. in diameter, the tubular form Leing 
adopted for two reasons; first, because experi- 
ments have shown that inch for inch the tubu 
lar form is stronger than any other, and, sec- 
ondly, because the amount of stiffening end 


suggest to him that he follow Mr. Thompson’s ex-} secondary bracing is thereby reduced to the lowest 
ample and send the blank filled out, and also all! percentage. It might be thought that columns 85) 

pated seceete? si eat aia: Chinas | ft. in length were an untried novelty, but this is 
printed reports he may have to spare, to Mr. Croe, ) not so, as we have the precedent of the Saltash 
and we will promise that the information shall! bridge oval tubes 16 ft. 9 in. by 12 fv. 3 in. in 


be published at once and made available to all diameter and 460 ft. in length, the strain upon 


water-works officers who take this paper. 
SD 00080 


THE FORTH BRIDGE.* 





After much labor and study the engineerr, 
Messrs. Fowler and Baker, and the consulting 
engineers, Messrs. Barlow and Harrison, a plan his 
been elaborated and determined upon for the Forth 
bridge, and although the writer in Engineering, 
from whom we quote, takes some pains to con- 
vince his readers, by illustrated reference to the 
works of savages and semi-savage people on a 
small scale, that the cantilever and girder princi- 
ple, as well as the arch and suspension, were prac- 
ticed in the early ages of civilization, if not in pre- 
historic times, and refsrs to a drawing by Lieut. 
Davis, R. N., made when on an embassy to an 
Oriental court, in 1800, and published then in Lor- 
don, as illustrative of the antiquity of this form of 
bridge, and adds, ‘‘ making allowance for differ- 
ences of material, the preceding work may fairly 





which under the test load was higher per square 
inch than will be that on the steel columns 
of the Forth bridge. The central girder portion is 
simply an ordinary double-line railway vridge of 
0 ft. span with girders of a type intermediate 
between the girder of parallel depth and the bow- 
string. This is an economical type, and many 
Continental bridges have been so constructed, 
ymong which may be mentioned the Kuilenburg 
bridge of 592 ft. span, the Bcmmel of 408 ft., and 
the tine bridge across the Waal near Nijmegen, 
which includes three spans of 426 ft. with main 
girders in less than one-sixth of the span, or 71 ft. 
in depth. 

The chief desiderata in the Forth bridge, which 
is the largest railway bridge ever yet proposed to 
be built, are as follows : 

1. The maximum attainable amount of rigidity, 
both vertically under the rolling load an‘l laterally 
under wind pressure, so that the work when com- 


pleted may by its freedom from vibration gain the 


confidence of the public, and enjoy the reputation 
of being not only the biggest and strongest, but 
also the stiffest bridge in the world. 

2. Facility and security of erection, so that at 


Samp stage of erection the incomplete structure 


be looked upon as the prototype of the proposed may be as secure against a hurricane as the finished 


Forth bridge,” yet, notwithstanding all this, we | 
must be permitted to regard the new 

Forth bridge as something novel in bridge archi- 

tecture. To think otherwise would be equivalent 

to regarding our East River bridge as a very sim- 

ple affair indeed. Does not the housemaid stretch 

her line between posts and hang her clothes on the 

catenary ? and by no means unconscious of the in- 

creased strain brought on the line thereby. The 

whole principle of the suspension bridge indeed; 
but the scale upon which the modern engineer has 
ventured to utilize this principle gives his work 
the claim in reality, though not technically, of an 
invention. So of the new Forth bridge, a contin- 
uous trussed girder covering a space of 3,750 feet, 

in two spans, with trussed frames 350 feet in 
height over the pier, may well cause us to hold our 
breath in amazement. 

As we regard it, in our simplicity, it would im- 
prove it possibly, as a design, if it were turned 
bottom upward. But in this we will yield to bet- 
ter judgment, and quote as follows: 

A glance at the preceding illustrations and 
description will satisfy our readers that there is 
nothing novel or untried in the principle of the 
structure desi for the Forth crossing. It must 
be conceded, however, that except as regards prin- 


ciple the design is essentially novel, but the novel- 
ties are dictated by the unexampled size of the 

* For the location an | the svecific ations of this bridge. as 
da aed oy the ine “ir Tao.nis Buch, see page 24, vol. 


VIL, Exouvezrive News, 


—_ 
3. That no untried material be used in its con- 
struction, or, in other words, that no steel be em- 
ployed which would not comply with the re- 
quirements of the Admiralty, Lloyd's, and the 
nderwriters’ Registry, as determined by the ex- 
perience gained in the use of many thousands of 
tons of steel plates, bars and angles for ship-build- 
ing purposes. 

4. That the maximum economy be attained con- 
sistent with the fulfilment of the preceding con- 
ditions. We think it will be apparent to most en- 
gineers and bridge builders that the original sus- 
pension bridge design complied with none of these 
oe while the girder design complies with 
all. 

As regards rigidity each span is calculated to 
carry a rolling load of 3,500 tons, and the d¢ flection 
undcr the passage of an ordinary 400 tons goods 
train would be little more than an inch in the 
1,730 ft. span, and should the wind ever blow with 
a fcrce of 30 Ibs. per square foot over the whole 
surface—a pressure probably sufficient to derail 
any train in motion—the lateral deflection would 
be the inappreciable amount of 6 in.. or in other 
words the rails would be curved laterally to a radius 
of 140 miles. As regards erection the cantilever 

rtion would be built by overhang, each successive 

y being added end braced together vertically and 
horizontally with the permanent bracing asthe work 
proceeds. Experience has amply proved that few 
contingencies attach to this mode of erection. 
One of the most recent examples is Mr. Shaler 
Smith’s fine Minnehaha bridge across the Missis- 
sippi, having a center span of 324 ft., erected by 
overhang, and two side spans of 270 ft. with 
girders ft. deep. No temporary works were 
used for the central span; but in arches, of course 
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heavy and costly back ties have to be provided, 
and the difficulties in joining up the overhangin 
halves were found in the instance of the St. Lou 
and the Douro bridges to be not inconsiderable. 
In the Forth bridge these would not arise, and 
the details of the operations are of the simplest 
character. 

As regards material, nothing but the highest 
quality of Bessemer or Siemens steel, as used for 
riveted work in shipbuilding, will be employed, and 
the strain will be limited to 6) tons per square inch, 
It has already been stated that the continuous 
girder bridge proved on investigation to be the 
cheapest type of construction for the Forth bridge, 
and therefore it may be said that the whole of the 
desiderata are attained in that design. Of course 
the details are subject to modifications, as the 
borings and other preliminary works are still far 
from complete, and as already stated certain 
modifications saggened by Mr. Barlow and Mr. 
Harrison have been accepted by all parties. 
The matured design will, however, not differ 
in any essential point from that now illus- 
trated, It will undoubtedly be a relief to engineers, 
contractors and railway companies alike to be 
finally quit of the suspension principle, and to have 
to deal only with the well-tried girder system. 
Experience has proved that whatever previous cal- 
culation may indicate, the amount of vibration 
pertaining to the suspension system is in practice 
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cable to the needs of cities, is too important to tite.| some of our modern inventions, notably the 
and health not to demand our first attention, and we | curvette, lately recommended for concentrating 
shall notice, as briefly as the importance of the | the dry-weather flow of large sewers, was not only 
subject will permit, such reporta of engineers as | suggested by him, but had been actually tried and 
come to hand, tending in any way to develop the | found very satisfactory. 
true principles which should be our guide in this On page 49 he says: ‘ that for the branch sewers. 
matter, the smaller they are (provided they be large 
In a previous number of ENGINEERING News we enough to receive and carry off storm waters in 
referred incidentally to the report of Mr, Latrobe as addition to the ordinary run) the better.” On 
indicating a ‘one-sided view of the question of page 63 he states as follows: 
utilization of sewage.” The report is able and ex-, “In laying out the drainage of an undrained 
haustive, and in general may be considered as rep- | town district, I would in the first place make « 
resenting the claims to public consideration of the | correct plan”—here he describes the operations 
rival systems of sewering cities very fairly, but is| preliminary, much as we now carry them out, in 
open to the objection that whatever merit or suc-| the combined system—‘‘the lines of sewers all 
cess has attended the operations for many years communicating with each other upon a uniform 
past of the “combined system” in many populous | system of levels,” and then proceeds to say: * The 
cities, both on this continent and in England, is | capacities | would then regulate (after providing 
made to give way to the successful ‘working, dur- | for their extension to other districts, and for carry- 
ing a limited period, of the separate system, but | ing off the back waters of the natural area), pro- 
partially carried out in a single city of our own | gressively from their head to their outfalls, and 
country. That the separate system is applicable according to the number of houses, quantity of 
to villages and towns of limited extent, and where | water, and area to be drained by each sewer, 
the increase of population is neither uncer- | allowing them to be of sufficient capacity for 
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THE FORTH BRIDGE, 


always excessive, The antecedents of the latter|tain in extent or direction, we admit; and the 


ype sme not neers Thus, the gatekeeper of | operation of the flushing tank at the head 
the Menai suspension bridge stated that during the | . ba at + : ; 
storm of Jan, 28, 1886, the undulatory motion | all : branch — sewers, which is made 
of the platform at a point midway between | ®? essential, as we understand it, in the geparate 
the center and the pier was no less than 16 / system, is also admirable in such places; but its 
a Fa yar 5 with this, it may 7 othe | application in our northern climate, to large cities, 
ioned tha 1° maximum movement o | y : : yi co 

Britannia tubes during the heaviest gales, as ob- | with the habits of our people and the system of 
served by Mr, Edwin Clark, was only } in, | Police, which appears inseparable to our govern- 
Whereas, as in the case of the Niagara bridge, the | ment of large cities, renders it of more than ques- 


only railway suspension bridge in the world, al- | tionable advantage in such localities; and the town 
though stiffening girders, inclined ties, and other 


arrangements are introduced to mitigate oscilla- of Lennox is cited in the report ‘where the separate 
tion and wave motion, it is found that the combi- | System is said to work well, but without flushing 
nation is too lively to permit of the transit of high- | tanks, the roof water being admitted to the sewers 
xpeed traffic. A load limited toa single train, and | and keeping them clean and pure. This is what 





a speed limited toa walking pace, necessitate a 
very different structure to a test load of 8,500 tons 
and a working speed of a Scotch express, 
especially when one structure crosses a sheltered 
inland gap and the other an exposed estuary. — It 
will not fail to be observed by practical erectors 
that the girder bridge is made good by lateral 
bracing piece by piece as the work proceeds, 
while a suspension bridge would be swaying about 
in an imperfectly secure condition until the whole 
structure was complete. Great responsibility and 


anxiety must attach to the engineers and contract- | 


ors of this gigantic work however carried out, and 
we feel sure that engineers generally, both in this 
country and abroad, will join with usin hoping 
that a great success may be achieved. 


ee 
THE SEWERAGE OF AMERICAN CITIES AND 
TOWNS.* “ 


We make no apology to our readers for filling a 
large space for several successive numbers in ENGI- 
NEERING NEWS by discussions on the subject of 
drainage and sewerage. The determination of the 
question of systems of sewerage, that are best appli- 


* Report to the Mayor and City Council u a plan of 
Sewerage for Baltimore, Md, 1881, by C. H. Latrobe, C. E. 

Report on the Sewerage and Drainage of the City of Still- | 
Water, Minn,, 1s81, by D. W. Cunningham. C. F. 

Repert upon a System of Sewerage for the City of Elmira, 
N. Y., 1881, 

Report to the City Council of the City of Quebeo, by their 
Engineer, Chevalier C. Baillairge. 


| we claim would be the effect of the combined sys- 
tem were it carried out with that attention to de- 
‘tail in construction and management, which the 
advocates of the separate system call for as neces- 
sary to success, and which they consider is but a 
small requirement in view of the great advantages 
otherwise offered by that system, and possibly this 
is so, but, unfortunately, daily experience shows 
us that such niceties as are necessary to its suc- 
cess are in practice utterally unattainable with us. 
As regards the earlier advocates of this system, 
we confess to having been in error. If Mr. John 


| Philips claims to have been the originator and pro- 


| poser of this system for adoption in London, we 
have not read him aright. Heandoubtedly advo- 
cated the use of much smaller sections of sewers, 
as also pipes, at a time when the least dimensions 
of a sewer was what would admit men and bar- 
rows for the purpose of cleansing; and his evidence 
before the Metropolitan Sanitary Commissions 
in 1847-48, printed for Parliament, now before us, 
is a most admirable paper. From the for- 
mula for the discharge of running water, to the 
proper form and construction of sewers with their 
working, is so exhaustively considered that our 
present accumulated experience of 34 years adds 
nothing of value to the evidence there given. Even 


receiving and carrying away rains and storm 
waters,” not one word in his entire evidence before 
this commission, can be construed into advocacy of 
a separate system, although clearly so, for com- 
paratively small sewers, Subsequent to this, in 
1849, however, we find it stated that Mr. Philips 
prepared a plan for the drainage of London, in 
which he laid down the principles of new drainages 
on the ‘separate system,” and finding, as an es 
sential, ‘that at the main outlet a depét should 
be formed, and works established, for raising the 
sewage, and connecting and distributing the same 
for agricultural purposes,” 

Tt will be perceived that the economic value of 
sewage formed an element in the system of drain- 
age as proposed by Mr. Philips at that day, and 
whether the failure of any known method of util- 
izing city sewage modified his views or not, we are 
unable to say; but when the commission was ap- 
pointed in 1856 to consider the plans offered for 
the main drainage of the metropolis, his plans did 
not come up for consideration, The report of this 
commission was made July 81, 1857, and was most 
extended in its scope, furnishing indeed matter for 
all subsequent inquiries in this direction, and we 
are not aware that anything since has been added 
to our stock of practical knowledge on draining 
and sewering of cities, There were one hundred 
and thirty-eight plans submitted to this com- 
mission, several of which embodied the principles 
of the separate system. Their report upon this 
branch of the subject will be found in our last 
issue (page 475), which set at rest the question of 
its applicability to London at least. But it is re- 
markable that if Mr, Philips or Mr. Rawlinson 
supported these views, neither of them should 
have appeared before the commission in advocacy 
of them. There were one hundred and sixty- 
three witnesses examined, either voluntarily or on 
call, and though Mr. Rawlinson appears in the 
list among the many professionals of the day, his 
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testimony has no reference to this branch of the 
subject, and his last publication, under the Public 
Health act of 1875, viz., ‘Suggestions as to Main 
Sewerage Works,” which as an official document 
emanating from the Local Government Board, 
London, and from an engineer ‘‘ beyond question 
foremost in his profession in England,” may be 
taken as embodying the principles and practice of 
sewering as now practiced there. 
(TO BE CONTINUED.) 
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CIVIL ENGINEERS IN THE NAVY. 








Several changes in the personnel of the corps of 
civil engineers in the navy yard have recently 
taken place. 

The four senior officers have been transferred to 
the “retired list,” by reason of age, and four new 
appointments have been made to fill these vacan- 
cies, 

The retiring civil engineers are: W. P. 8. San- 
ger, a veteran of some 50 years continuous service 
in the navy, and since 1842 the civil engineer of 
the Bureau of Yards and Docks at the Navy De- 
partment; B, F. Chandler, whose appointment 
in the service dates back as far as 1852, late the 
civil engineer of the New London naval station; 
Norman Stratton, formerly of the New York 
navy yard, but on sick-leave for three years past; 
and Calvin Brown, an engineer well known on the 
Pacific coast, and civil engineer of the Mare Island 
navy yard for the past twelve years and more, 

These officers have been retired from active ser- 
vice under the general retiring laws of the navy, 
in accordance with a late opinion of the Attorney 
General declaring the civil engineers of the navy to 
be regular naval officers, established by law as a 
staff corps of the navy, and entitled to retirement 
from active service upon reaching the age of 62 
years, in the same manner as all other naval 
officers, 

In anticipation of these retirements, and to 
secure the best qualified of the many applicants 
for the vacancies, the Secretary of the Navy under 
date of July 14,1881, issued general “‘ Regulations 
governing the appointment of Civil Engineers in 
the U. 8S. Navy,” restricting the age of candidates 
between 25 and 87 years, and requiring them to 
pass a satisfactory physical examination before a 
board of medical officers of the navy, and a satis- 
factory professional examination before a mixed 
board of line officers and civil engineers of the 
navy. Candidates were also required to present 
testimonials of good moral character, evidences of 
American citizenship, and of having pursued a 
course of civil engineering at some professional 
institution, and of having had at least two years 
practical experience as a civil engineer. 

These examining Boards were convened at the 
Navy Yard, Washington, Aug. 10 last, when more 
than a score of candidates appeared for examina- 
tion by permission of the Navy Department. 

Several were found physically disqualified by the 
medical board, and the remainder entered upon 
the professional examination before the other 
board, consisting of Capt. Semmes, Commander 
Phythian, and civil engineers Menocal, White and 
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Island navy yard for several years, and latterly as 
acting civil engineer of the Pensacola navy yard, 
to which duty he was assigned last winter, at the 
urgent solicitation of the Navy Department, soon 
after his return from an extended tour of observa- 
tion’of more than a year in Europe. He is already 
well and favorably known in naval circles. 

2, Christopher C. Wolcott, a graduate of West 
Point Military Academy in 1867, who resigns his 
commission of first lieutenant, 3d artillery, U. 8. 


Army, to accept a higher one in the navy, and in 


a professional corps and duty much more to his 
liking. He is also a graduate of the Artillery 
School at Fortress Monroe, and has been engaged 
in connection with some scientific «experiments 
under the Navy Department at the Washington 
navy yard. At the time of his appointment he 
was stationed with his battery at Fort Niagara, 
N.Y: 

8. Frank O. Maxson, of Washington, who 
graduated at the head of the class in civil engi- 
neering of the Sheffield Scientific School at Yale 
College in 1872, After spending a year in teach- 
ing mathematics and natural sciences at the Nor- 
wich Free Academy, he pursued the post graduate 
course in civil engineering at Yale, where he also 
acted as instructor in surveying and mathematics, 
and in 1874 he became engaged upon the govern- 
ment surveys west of the 100th meridian under 
Captain Wheeler's corps of engineers, U. 8. A., 
where he served continuously and with great ac- 
ceptance until his present appointment in the navy. 


4. Robert E, Peary, of Washington, who gradu- 


ated at the head of his class in civil engineering at | 


Bowdoin College, and has had some varied experi- 
ence in railroad surveying and engineering. 
These changes mark a new era in the history of 
this corps, as the combined result of long and 
patient effort to effect a supersedure of the old 
methods of favoritism and political infiuence in 
making appointments by a competitive profes- 
sional examination, now for the first time intro- 
duced by the present Secretary of the Navy, Hon. 


Wm. H. Hunt, and to secure the benefit of their | 
rights and privileges of rank and retirement, un- 
der the laws which have hitherto been only par- 
tially applied and enforced with regard to this 


corps of the navy. 


The corps is also to be congratulated upon this 
new accession to its ranks, and the profession at 
large upon the recognition it receives in the final 
establishment of a staff corps of professional offi- 
cers as resident engineers at our navy yards, in the 
immediate charge of the important public works 


ef this branch of the government service. 
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THE GEORGIA PACIFIC RAILWAY. 





Last week we published an account of this road, 
together with a map showing its location ; we now 
publish the following additional information which 


we have just received from reliable sources : 


The entire line is under contract from Atlanta, 
Ga., to Oxford, Ala. (at which place it crosses the 
Selma, Rome & Dalton Railroad), a distance of one 


487 


route ; the bridges are few and not costly. Surveys 

of the entire line are being made, and the location 

will be definitely fixed in afew weeks continuously 

from Atlanta, Ga., to Birmingham, Ala. 
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PRESSURE REGULATOR. 


THE CURTIS 





A regulator of pressure should be simple in cons 
struction, durable, absolutely reliable, and should 
| be free from any possible derangement of its work« 
|ing parts which would result in a failure to do its 
duty. It should be so constructed that when set 
the final or required pressure would be invariable, 


| 


| 


| 





| no matter at what rate the liquid or gas was being 
used, and no matter how the initial 
might vary. 

The Curtis regulator, of which we herewith pre- 
sent a perspective and sectional view, contains a 
novel combination of old and established princi- 
ples. It is made entirely of metal and occupies 
the same space as a globe valve for the same size 


pressure 





hundred miles, The contractors on this Division 
are; Wright & Co., Lee Brothers & Wright, C. R. 
Mason & Co., Perkins, Hutton & Perkins, John 
ten and covered a period of ten days. Kelly, and Leake & Dunn Bros. Of this one 
Several candidates fell out before its completion, | hundred miles thirty-four miles are graded. Track 
and but nine were found to have passed a satis- | laying commenced at Atlanta on the the 18th ult. 
factory examination. | Twenty milesare graded eastward from Columbus, 
These were arranged in the order of merit, and | Miss., and track laying will commence at, 
the first four were appointed and commissioned by | Columbus in a few days, the rails being now on |f pipe. It is a lock valve, is very simple in con- 
the President, after confirmation by the Senate, | the way. Thirty miles of road are in operation | struction, sensitive in operation, and comparatively 
at its late special session. eastward from Greenville, Miss., with a brancir of Cheap. It has no glands nor packing, and the 
The successful candidates standing at the head | twelve miles in length extending southwardly into | seat may be made of any material suitable for any 
‘of the list and securing the prizes, were : the Sun Flower country. No serious engineering !iquid or gas. 
1. Thomas McUollom, of Philadelphia, who was| difficulties are presented between Atlanta andthe! The sectional view shows a main valve operated 
employed as assistant civil engineer at the League! Mississippi River. There is nota tunnel on the PY 4% loose-fitting piston; a secondary valve in the 


Prindle. 
This professional examination was wholly writ- 
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top of the chamber over the piston; a metallic 
diaphragm which performs the double office of 
operating the secondary. valve and making a 
steam joint to the cap which contains it; and also 
a side passage connecting the chamber under the 
diaphragm with the outlet. 

When the spring over the diaphragm is com- 
pressed, the diaphragm gives way, and thus opens 
the secondary valve upon which it rests, Steam 
from the boiler being left on, raises the piston, and 
therewith the main valve to its full capacity. The 
main valve remains open until the back pressure 
communicated from the outlet through the side 
passage is sufficient to raise the diaphragm, and 
thus close the secondary valve, when the steam, 
escaping around or through the loose-fitting 
piston, fills in the space on top of said pis- 
ton, and forces it toward its seat, thus 
uniformly maintaining the pressure at which 
it is set. To make sure that enough steam 
passes the piston to produce the required pressure 
on the top of it, an adjustable set-screw is placed 
in the piston, which makes a very minute opening 
—a pin-hole—through the piston; this hole is 
always kept open. 

The regulator is used on steam-heating appa- 
ratus, dryers, air-pumps, water-works systems, etc. ; 
in fact, everywhere that gas or fluid needs to be 
automatically controlled. 

The above-mentioned regulator is now being used 
upon the district steam-heating system of Lynn 
and Springfield, Mass., and also upon the system in 
this city. It is being manufactured by the Curtis 
Regulator Company, of 59 Beverly street, Boston. 

- a a ee 


PERSONAL. 








is expected to visit the city to-day on his return 
from the South. It is stated that one of the ob- 
jects of his visit is to examine into the Huron & 
Ontario Ship Canal Scheme, and the new lift-lock 
which is associated with it. Sir E. J. Reed’s name 
is well known in connection with the construction of 
ironclads for the British and Russian navies, as well 
as for many other important engineering works. It 
is rumored that a reception will be tendered him 
during his stay in Toronto.—Globe, Nov. 80. 


Jas. P. Weller, a civil engineer, of Wilkesbarre, 
Pa., was to be married to Miss Bessie Norris, on 
the 22d ult. Everything was arranged for the 
ceremony, when a note from Weller informed the 
prospecting bride that her lover had run away. 
Miss Norris is lying in a critical condition, and 
fears as to her recovery are entertained. Weller 
repented and returned in two days, and notwith- 
standing some family opposition it is expected 
the marriage will yet take place. 

We take much pleasure in announcing that 
George O. Manchester has been elected General 
Manager of the Leavenworth, Topeka & South- 
western Railroad, with headquarters at Topeka. 
Mr, Manchester is well-known throughout Kansas 
and all over the country as the Assistant General 
Manager of the Atchison, Topeka & Santa Fe, a 
position which he has filled with signal credit. He 
will bring to his new work a valuable experience, 
and a reputation second to that of no man of his 
age in the railroad business, A better selection 
could not have been made, either in respect of 
capacity or for the satisfaction of the public. The 
new road will be a popular road, we are quite sure; 
and the owners and directors are to be congratu- 
lated upon their good luck in securing a man so 
admirably adapted to the management of their 
enterprise. Mr. Manchester assumed his new 
position Dec. 1, and it is expected that the road 
will be in operation to Topeka by the 1st of March. 
—Topeka Capital, Nov. 24. 


Mr. A. M. Wellington, Chief Engineer of the 
New American line of railway between Vera Cruz 
and the City of Mexico, and engineer in charge of 
location surveys of the Palmer-Sullivan railroads 
of Mexico, arrived in New Orleans on the 19th ult., 
and on the 26th favored us with a call. Mr. 
Wellington thinks that Mexico is a “land of 
promise;” it is in a very undeveloped condition at 
present, but it is bound to become a very rich and 
prosperous country. The climate, excepting a 
thin strip on the Gulf Coast, is more than fine; it 
is perfectly delightful, and very healthy. Living 
in the City of Mexico is expensive; more so than 
in this city, but elsewhere in the Republic it is 
about the same as in the United States. Mr. Wel- 
lington will need the services of nearly thirty well 
qualified civil engineers of all grades inside of the 
next three months. He left for Cleveland and 
Chicago on the evening of the 26th, and will leave 
New Orleans for Mexico on the 16th inst. Mr, 
Wellington would promise nothing regarding his 
very popular rule on the ‘‘economic location of 
railways,” and the prospects of a new edition for 
at least a year to come are very poor indeed. 


The ruling spirit of the Canada Pacific Railway 
syndicate is Duncan McIntyre, Esq. Four years 
ago he was a wholesale dry goods merchant, doing 
a fairly profitable business in the thriving city of 
Montreal. A zealous and active partisan in politics 
: ; on the reform side, he won the personal friendship 
habitants; Philadelphia, one to every 282; St.|of Mr. McKenzie, the Canadian Premier, and 
Louis, one to every 166; Baltimore, one to every | through his recommendation was induced to join 
433; and San Francisco, one to every 198 inhabi- | with an experienced railway contractor in com- 
tants. New York has 1,250,000 inhabitants, and a pleting the extension of the Canada Central Rail- 
park area of 1,094 acres; Paris has 2,000,000 in- way from Pembroke to Callender Station, where 
habitants, and a park area of 8,000 acres; London | the connection with the Canada Pacific is to be 
has 4,000,000 population, and a park area of 15,000! made. The Canada Central Railway was a bank-| 4 Worthington pump of 1,000,000 gallons 
acres. rupt concern, managed by the great EngliSh iron | capacity was erected in 1875, and a Blake pump of 
Sir E. J. Reed, a distinguished English engineer, ! firm, Messrs. Bolckow, Vaughn, & Co., who held! * Copyright 1881. 

























































nearly all the stock in payment for the equip- 
ment of the road. Through his brother 
Robert, formerly a member of the Canadian 
Parliament, but now a retired capitalist |i, 
ing in England, Mr. McIntyre bought on. 
million dollars worth of Canada Central stock 
twenty-five cents on the dollar, and thus virtua)!, 
controlled the Eastern terminus of the Canada P.- 
cific Railway by his ownership of the whole of th. 
Canada Central. When the syndicate was forme: 
by Messrs. Stephen, Smith, Angus and Hill, Mr. 
McIntyre became a necessity. He joined forces 
with the others and his road was soon merged int. 
the Canada Pacific, of which it is now called th: 
Eastern Division. Mr. McIntyre is probably the 
most active member of the syndicate, being ever 
‘‘on the wing,” and giving to every detail of the 
immense interest that he isa partner in his con- 
stant and closest attention. He is reputed 
to have already made a profit of a million of dol- 
lars, which probably is not an over-estimate. He 
is a clear-headed man, of iron will, of untiring en- 
ergy, of arbitrary methods in business, who has 
recognized “the tide in men’s affairs” that has 
taken him upon its crest and will bear him onwari 
to a height which only the future can measure. 
em orem 
THE HISTORY AND STATISTICS OF AMERI- 
CAN WATER-WORKS.* 
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(Continued from page 469.) 
CXLVIII.—PEORIA, 

Peoria, Illinois, in lat. 40° 87'N., long. 89° 42 
W., on the west bank of the Illinois River, is on 
high ground surrounded by bluffs. A trading 
post was established at this point in 1680 by the 
French. The permanent settlement began in 1819. 

Water-works were built by the city in 1869, tak- 
ing water from the Illinois River and pumping 
directly into the mains by Holly rotary pumps. A 
Cameron pump of 1,750,000 gallons capacity was 
added shortly afterwards to supply the bluffs. In 
1875 a 2,250,000 gallon Dean pump was put in asan 
auxiliary to the supply. In 1880 two Worthing- 
ton pumps of 5,000,000 gallons capacity were erected 
and the Holly engine removed. The pressure is 60 
lbs. per square inch for domestic service and 140 
lbs. for fire service. Distribution is by casi-iron pipe, 
of which 48 miles are in use, of from 16 in. to 4 in. 
diameter, with 267 fire hydrants, 1,645 taps, 6 meters 
and 7 hydraulic elevators. 

The population in 1880 was 29,815 and the daily 
consumption 2,000,000 gallons. 

The works have cost $450,000. The bonded debt 
is $450,000, bearing from 10 to 6 per cent. interest. 
The expenditures in 1880 were: For maintenance 
and repairs, $18,988.73; for extensions, $15,130, and 
for interest, $82,897.91. The receipts from water 
rents were $24,805.14. The superintendent of the 
works reports to the Common Council. T. J. 
Kelly is the Superintendent and Henry H. Forsyth 
the City Clerk. 

CXLIX.—BLOOMINGTON, ILL. 

Bloomington, Illinois, in lat, 40°, 40’ N., long. 
89° W., is on an undulating prairie. It was set- 
tled in 1831 and incorporated as a city in 1850. 
Water-works were built by the city in 1875, after the 
plans of Henry P. M. Birkinbine, C. E., and under 
the superintendence of Ira Merchant, C. E. Water 
is taken from a well sunk through soil and clay 
into water-bearing gravel. The ground where the 
well was dug is 68 ft. below the highest point in 
the city. The well is 40 ft. in diameter for 28.5 ft. 
from the surface, and an 18-in. pipe is sunk 10 ft. 
more. The water stood in the well the first year, 
5 ft. below the surface of the ground. 








It is stated that 8. B. Reid, of Joliet, Ill., has 
been appointed Superintendent of Construction 
on the Canada Pacific. 


Mr. Chas. A, Waller, late Commissioner of Pub- 
lic Works in Chicago, is spoken of as Super- 
intendent of the public improvements at Pull- 
man, Ill. 


The beautiful masonry work one sees about Bath, 
N. Y., on the line of the New York, Lackawanna 
& Western R. R., has been done by Mr. W. R. Page, 
of Montrose, Pa. 


Col. William Crooks, a prominent railroad con- 
tractor, and state senator, was married to Miss 
Hattie, daughter of Thomas Shields, Esq., at the 
residence of the latter, No. 153} Wabash avenue, 
St. Paul, Minn. 


Wm. J. King, a civil engineer in the employ of 
the Pennsylvania Railroad, was killed near Gallitzin 
on Tuesday last. In stepping from one track to 
the other to let a freight train pass he failed to no- 
tice a train approaching the other way and was 
knocked down and instantly killed. Mr. King was 
a nephew of the late President of the road, Thomas 
A. Scott. 

It has been ascertained that the fire at the 
American Rubber Company’s works, in Cambridge, 
Mass., Monday night, was caused by the friction 
of the belts, which set fire to rags and other 
material that had been saturated with benzine. 
The insurance amounts to over $200,000, and is 
held mostly by companies outside of Boston and 
by foreign companies. 

New York has one acre of park area to every 
1,142 inhabitants; Chicago, one acre to every 252 in- 
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9,000,000 gallons capacity in 1881. The engines 
deliver into a 10-in. main leading 1,000 ft. to a 
stand-pipe of wrought iron, 8 ft. in diameter and 
200 ft. high on ground 35 ft. above the engine- 
house floor. It is inclosed in an octagonal brick 
tower. 

Distribution is by cast-iron pipe of from 10 to 4 


in. in diameter, of which 12} miles are in use, with | 


150 fire hydrants, 40 gates and 475 taps. 

The population in 1880 was 17,184 and the daily 
consumption 400,000 gallons. The works have cost 
$122,000 and the receipts to date have been $27,- 
267. The bonded debt is $75,000 at 8 per cent. in- 
terest. The interest is paid out of the city taxes. The 
expenses in 1880 were $5,426.60, and the receipts 
$7,613.91. The works are managed by a board of 
three members of the City Council, with the City 
Clerk as clerk to the Board. M. X. Chuse, has 
been the superintendent since the beginning. 

CL.—JACKSON, MICH. 

Jackson, Michigan, in lat. 42° 15’ N., long. 84° 
20’ W., is on both sides of the Grand River. 
Settled in 1829, it was incorporated as a village in 
1843 and as a city in 1857. Water-works were 
built in 1870 by a private company, and purchased 
by the city in the following year. The supply is 
taken from two artesian wells, 6 in. in diameter 
and 203 ft. deep. Another 10-in. well is now being 
bored; 1,500,000 gallons have been pumped from 
the wells in 24 hours. 

Water is pumped directly into the mains by 
Holly pumps. Two rotary pumps were first used. 
In 1872 two piston pumps of 10 in. diameter and 
27-in. stroke were added. A domestic pressure of 
50 Ibs. per square inch is maintained. The fire 
pressure is 120 lbs. Distribution is by cast-iron 
pipe of from 15 to 4-in. diameter. Thirteen miles 
are in use, with 76 fire hydrants, 35 gates, 182 
taps and 4 meters. 

The population in 1880 was 16,105, and the daily 
consumption 800,000 gallons. 

The works cost $180,000. The bonded debt is 
$140,000, bearing interest at 8 per cent., and 
$23,500 at 10 per cent. The expenditures in 1880, 
not including interest, were $7,008.90, and the 
receipts $8,250.92. 


Soon after the construction of the works some 
difficulty was experienced from the freezing of 
pipes, which had not been laid deep enough. 

The works are managed by the Superintendent, 
John Anderson. 

CLI.—RACINE, 

Racine, Wisconsin, in lat. 42° 44’ N., long. 87° 47’ 
W., is on the west shore of Lake Michigan, at the 
mouth of Root River. The city is on a plateau 
about 40 ft. above the level of the lake, 
Settled in 1835, it was incorporated as a city in 
1848. About 1870 an artesian well was bored 1,300 
ft. by a private company, from which a supply 
was furnished to one ward of the city. About 
1878 another well was bored by the city. The yield 
of each well is about 550,000 gallons per day. 

The distribution was at first by wrought-iron 
and cement pipe. The distribution of the well 
owned by the city is by cast-iron pipe, and the com- 
pany is also substituting cast-iron mains and lead 
service pipes for the kind at first used. The pipes 
are of 6-in. and 4-in. diameter. The length of the 
mains is not furnished. 

There are 4 fire hydrants, 5 gates and 200 
taps. No meters are used. The entire works have 
cost $14,000. 

The population in 1880 was 16,031. The consump- 
tion is not stated. H. Raymond is the Superin- 
tendent of the Artesian Well Company. 


CLIl,— ALLENTOWN. 
Allentown, Pennsylvania, in lat. 40° 36’ 24” .N., 
long. 75° 28’ 34” W., is on high ground on the 


west bank of the Lehigh River, between the Little | 5; 


Lehigh on the north and Jordan Creek on the 
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three rivers are all of steep gradients. 
The town was settled in 1762, incorporated as a 


12, 1867. 

The Northampton Water Company was incorpo- 
rated in 1816, for the purpose of supplying water; 
but no active steps were taken towards that end 
|} until 1827. In 1833 the property of the company 

was valued at $18,000. Water was taken from 
| Worman’s Springs, which yield 2,500,000 gallons 
per day. The company was reorganized some years 


| 1865 the works were purchased by the city for 
| $140,000. 


wheels, which work piston pumps, forcing the 





2,300 ft. of 12-in. pipe to the pump well into a 
stand-pipe 6 ft. in diameter and 55 ft high, and 
two covered reservoirs, one 48 by 29 ft. and 13 ft. 
deep, the other 96 by 32 ft. and 12 ft. deep, hold- 
ing 410,242 gallons. 

Distribution is by cast-iron pipe of from 16-in. to 
2-in. diameter, of which 18 miles are in use, with 
95 fire hydrants, 2,400 taps and 18 meters. During 
the summers of 1879 and 1880 low water in the 
river caused serious apprehensions and some defi- 
ciency in the supply on account of lack of pump- 
ing power. 

The population in 1880 was 18,063 and the daily 
consumption 1,000,000 gallons. 

The works have cost $189,054.76. 
debt is $135,622. The first bonds bore 7 per cent. 
interest. Those of this issue, falling due in 1879- 
1880, were refunded at 6 and 5 per cent interest. 

The receipts and expenses since 1875 (except 
1878, which are not furnished), have been as fol- 
lows: 


The bonded 


1876. 1877. 1879. 1880. 
Expen ‘ed for 
interest..... $0,589.53 $9,642.74 $8,823.01 $11,270.99 
Expended ‘for 
maintenance, 
GB ocvceoses 5,777.96 2,905.38 5,986.33 3,403.68 
Receipts 4 20. 262.96 16,864.08 15,48630 16,438.75 


The works are managed by a board of four water 
commissioners appointed by the councils. 

Russell A. Thayer was superintendent to 1879. 
Samuel 8S. Thompson is the present superin- 


tendent. 
(TO BE CONTINUED.) 





The receipt of statistics, as follows, is acknowl- 
edged with thanks. From Samuel W. Waddle, 
City Clerk, statistics and water rates of Blooming- 
ton, Ill., Water-works. From John Anderson, 
Superintendent, statisticsand water rates of Jack- 
son, Mich., Water-works. From H. Raymond, Su- 
perintendent, statistics of Racine, Wis., Artesian 
Well Company. From W. O. Munson, Secretary, re- 
ports of Trustees of Zanesville, O., Water-works 
for 18745-67980. From H. H. Forsyth, City 
Clerk, statistics of Peoria, Ill., Water-works, and 
reports of city officers for 1871 and 1880. From J 
Nelson Tubbs, Chief Engineer, report of Rochester, 
N. Y., Executive Board, April, 1881. From Frank 
Doherty, Superintendent,’ report of Trustees of 


Columbus, O., Water-works, March 31, 1881. From 
Samuel 8. Thompson, Superintendent, statistics of 
Allentown, Penna., Water-works and reports for 
1876~"7-’9-"80. 
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Speaking of the enlarged Welland Canal, the St. 
Catharines Journal says: “So complicated is the 
machinery of the Jocks that it is thought unsafe to go 
= except the immediate supervision of an 

om ‘Gutatemaed vessel men are not 

abie to elucidate mysteries ceanected with the 
enlarged Welland “Canale through which vessels are 
only allowed to pass, it seems, by special favor. Only 
two vessels have been tted to lock up isid-ane 
down, sofar. Practically the canal is not yet open for 
a tweilve-fovt navigation. When it will be seems to be 
known only to the chief . The scheme of canal 
enlargemeu. cannot be “ realized until the aqueduct 
at Weiland is built, a wor' oar even under contract, 

though it is one which will require two or tnree 
years tu complete.” - 


feouiibi The streets leading into the city from the | 


borough on March 18, 1811, and as a city on March | 


later as the Allentown Water Company, and in | 


} 
A timber dam 6 ft. high across the Lehigh River | 
| gives a water power, which drives two turbine | 


water, which is brought from the spring, through | 
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TOTAL CURVATURE OF ANY 
CURVE. 
Camp DEEP CREEK, Nev., 
EDITOR ENGINEERING NEWS: 

I notice in your issue of Oct. 15 Mr. Hollings- 

worth’s article regarding method of ascertaining 
total curvature for any length of curve. I sup- 
pose that Mr. Hollingsworth’s idea is that you are 
to cut his table of multipliers out and paste it in 
| your hat. 
I give you the following method as beiug, in my 
| judgment, very much simpler: Divide the total 
| sumber of minutes in the index degree by 100, 
which gives the curvature for one foot; then mul- 
tiply this quotient by the number of feet in the 
curve and you have the total curvature expressed 
in minutes. For example, to find total curvature of 
ja 8° 20’ curve of 1,279 ft. length: 3° 20° = 200 + 
100 2’ x 1,279 = 2,558 + 60 = 42° 38 total 
curvature, F, C, HAND. 


LENGTH OF 
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THE DISEASE OF NEW 
REMEDY. 
Newport, R, I., Nov. 

EDITOR ENGINEERING NEWS: 

I have carefully read your editorial review of 
my letter of Nov. 15, and beg space for a reply. 

Let me first state that I have not so much ob- 
jected against the views entertained by ‘‘ W.” in 
his communication, ‘‘The Disease of New York 
and its Remedy,” as against the tone of the article. 
As a constant reader of ENGINEERING News, I 
would have much preferred to find in its columns 
an impartial criticism on the ‘separate system 
of sewerage.” The article of ‘‘ W.” may do very 
| well for a daily paper, but personal controversies 
| do not, in my opinion, belong to the columns of 
an engineering journal. 

As I understand the article of ‘*W.,” it condemns 
the principle of the system proposed for the city of 
New York by the writer of the Scribner article. 
And just here I dissent from his views, While I 
do not believe that the separate system is adapted 
for New York City, nor that one method of re- 
moving human excreta, etc., from inhabited 
localities can be applied with equal success to all 
cases ; and furthermore, while I do not think that 
the existing condition of the sewers of New York 
is ‘‘ unavoidable in all works of combined sewer- 
age,” I do believe that there are many instances in 
which the separate system may be adopted with 
advantage. 

Reference to the Sanitary Engineer, vol. 3, 
p. 379, will show that my opinion in regard to 
sewers of both systems was expressed as follows : 
‘‘Both may be so planned and constructed as to 
insure the instant removal of all liquid and solid 
excreta with sufficient velocity to prevent deposits 
(in either case, if necessary, flushing arrangements 
may be provided).” I see no reason for deviating 


YORK AND ITS 
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*|from my opinion now. As an instance of a suc- 


cessful system of ‘‘ combined” sewerage I would 
cite the sewers of Franfort-on-Main, designed and 
built by William Lindley, Esq., C. E., which are 
pronounced, by all who have carefully examined 
them, model sewers in every respect, and probably 
as free from sewer gas as the sewers of Memphis 
are said to be. 

But when you say “that the intelligent engi- 
neer who advocates the separate system for popul- 
ous cities lays himself open at least to suspicion 
as to his motives, in view of the present condition 
of the sewerage question in this country,” I beg to 
differ from your opinion. Mr. C. H. Latrobe, C. E., 
who in his recent report upon the sewerage of 
Baltimore recommends the separate system for 
that certainly ‘‘ populous” city, could have no 
other motive in advocating the system than the 
desire to benefit the citizens of Baltimore with his 
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experience and views on the subject, to which he | only merit, and this is the only reason why it is so | 
devoted a long and thorough study. ‘largely used. Space does not permit me to give in 

I am willing to admit that Mr. Latrobe’s view, | full the opinions of sanitary engineers about the 
as quoted by you, that the city will derive a con-| pan-closet. 
siderable revenue from utilizing its sewage, may| I will briefly quote from Mr. Philbrick’s ““Amer- | 
be too sanguine, as present experience does not ican Sanitary Engineering,” page 118: ‘‘ Though so | 
seem to justify the expectation of much profit| popular and almost universally used in this) 
from sewage utilization. country, the pan-closet is a very defective one, and | 
But it would seem to me to be equally wrong to | often becomes a great nuisance in houses (the italics 
condemn entirely, on this account, the purification | are mine). 
of sewage by irrigation or similar methods. I 


} 
} 


Mr. Jas. C. Bayles says in ‘‘ House Drainage and | 


think that there are many cases, not only in the | Water Service:” ‘‘Closets of this pattern are de- | 





old country, but also in the United States, where fective in principle and unsatisfactory in operation; 
cities should carry out sewage purification works, | and although they have been variously modified 
even if they would realize no profit whatever from | and improved during the past years, it is doubtful 





them. The loss from running these works should | if they are susceptible of such improvements as 








simply be charged to city expenditures in the in- 
terest of the public health. There are, in my opin- 
ion, cases where cities must adopt some method of 
purification in order to keep their rivers pure, such 
as, for instance, Milwaukee, Paterson, Newark, 
Worcester, etc. 

In all these instances, but especially so where 
pumping must be resorted to, the separate system 
is, I think, entitled to great consideration. 

When I said that the separate system of sewer- 
age was first introduced into this country by the 
writer of the Scribner article, I did not intend to 
convey the idea that the engineering profession 
had hitherto no knowledge of sucha system. I 
only meant that he was the first to carry out 
sewerage works according to that plan in a city of 
the Unite * States. If you can name me any other 
city where 6»wers for house refuse only were built 
previous to those at Memphis, I shall certainly 
acknowledge my mistake. 

I note the report of the Committee on the Me- 
tropolis (London). But I fail to see why, if in 
1856 the separate system was condemned as im- 
practicable for a metropolis, it should follow that 
it is equally inapplicable to other cities not as pop- 
ulous as London. As a matter of fact, since 1856 
a number of opinions, entitled to the highest con- 
sideration, have been very favorable to the sepa- 
rate system. 

Your remark about the works and writings of 
the author of the Scribner article I disregard 
entirely. I, for one, certainly differ from your 
opinion in this respect. 

I admit that, as a general rule, the plumber’s 
work ranks with that of a handy craftsman, and 
that the occupation of plumbing should not be 
called a *‘ profession.” This was merely a lapsus 
calami; it does not, however, in the least affect 
what I have said about plumbers and their work. 

Referring to your illustration of the needless 
alarm kept up about the filthiness of the pan-closet, 
I will say that, to my knowledge, every sanitary 
engineer, whose experience through examination 
of the sanitary condition of city dwellings has led 
him to give the subject of water-closets careful 

onsideration, agrees with the writer of the Scrib- 
ner article about the utter worthlessness of the 
** pan-closet.” I am fully aware that its most glar- 
ing defects can be modified by special devices, 
such as a fresh air pipe and a vent pipe to the con- 
tainer, flushing arrangement for pan and container, 
etc. But I hope that you will agree with me that, 
with the amount of extra expense necessary to 
make the pan-closet fairly acceptable, a better 
water-closet can be bought. 

My opinion about the unfitness of the pan-closet 
is not at all changed by the fact that 600000 per- 
sons in New York use no other, nor do I believe 
that one person in a thousand in that city has in- 
formed himself about the usual condition of the 
hidden parts of the closet. But those few that 
have given the matter consideration acknowledge 
its defects, and begin to ask for improved devices. 
Whoever can afford to pay for a better substitute 
will never use the pan closet. Its cheapness is its 


will wholly correct their inherent defects.” 

Mr. Hellyer, a practical plumber and manu- 
facturer of plumbing goods, says in his 
‘*Plumber and Sanitary Houses:” ‘‘The writer 
has always been puzzled to understand how this 
apparatus has become so great a favorite with the 
public and been to extensively used by the craft. 
The only bliss that the public can have about so 
| foul a thing is * ignorance’ of its nature, but what 
excuse to make for the plumber I know not, ex- 
cept that it was the custom of their fathers to fix 
a pan-closet and this has become a law with 
| them.” , 
| Your illustration, showing the higher salubrity of 
a city house with a pan-closet, as compared with 
life in a country village, without sewers or modern 
conveniences in the houses, is, I believe, not well 
taken. There are other and certainly just as 
| serious defects in a country village without sewer- 
|age, which may account for the appearance of 
zymotic diseases ; for instance, the almost universal 

leaching privy vault in close proximity to shallow 
wells, from which the water supply is taken, and 
that to these a large amount of preventable sick- 
ness in the country is due, nobody will deny who 
has read the numerous Board of Health reports. 

Thanking you for the privilege offered me of 

space in your columns for a reply, 
I am yours, very respectfully, 
Wo. PAUL GERHARD. 
Civil and Sanitary Engineer. 

[We gladly give place to the above well-written 
article. 

Admit that ‘‘ W.’s” article would appegr better 
in a daily paper. 

Are pleased to find agreement between us as to 
the inapplicability of one system to all circum- 
stances and localities. 

Regret that Mr. G. should see in a remark bearing 
upon the possible motive of ‘ intelligent” engi- 
neers reference solely to pecuniary motives. The 
Temple of Ephesus, we are told, was burned by a 
worthy who sought by that means ‘‘immortal- 
ity.” 

Agree with him substantially.in what he says as to 
irrigation works and pumping sewage. He is cor- 
rect, we believe, as to the city of Memphis being 
the first city to introduce separate sewers. 

He is equally sound as to the principle of the 
pan-closet not being the best in the market, possibly, 
but is in error when he assumes that a reasonably 
economical machine, such as only the masses can 
afford, can be devised, which will not in use be- 
come open to objections from a ‘‘ theoretical” 

sanitarian 

| We recognize Mr. Philbrick as good authority 
on this subject, as also Mr. Bayles to a certain ex- 
tent, but we hesitate to accept on general princi- 
ples the opinion of&iny manufacture of “ plumb- 
ing goods,” on such a subject as the selection of a 
proper closet. Mr. G. is also correct in his general 
views as to the possible prevalence of preventable 
disease, and the causes which may lead to it in 
country places; but we may fairly conclude that 
this pan machine is not so very deadly as reported, 
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if immunity from disease, after long years of its 
use in the city, should prove more clearly marked 
than when the surroundings were those of a coun- 
try home, and which, so far as human sagacity 
could be a guide, was free from the influence of 
any of these sources of contamination, mechani- 
cal or otherwise, likely to appear in country places. 
—Ep. Ene. NEws.] 





PLANS FOR THE NEW TAY BRIDGE. 


The plans of the proposed new Tay bridge, pre- 
a y Mr. W. H. Barlow, C. F., are maton ex. 
ibition in Edinburgh, for inspection by intending 
contractors. The new bridge, says the London 
Times, which is to be built on the girder principle, 
will commence on the south side, about 16 ft. west 
of the former bridge. At this end four brick 
arches are shown next the shore, each having a 
span of 50ft. The girder work then commences 
with a span of 118 ft. from center to center of the 
piers, and is continued with 10 spans of 129 ft., 
and 13 of 145 ft. from center to center of the piers, 
until navigable portions of the channel are reached. 
Here there are 13 wider spans, 11 being each 245 
ft. and two 227 ft. each. Of these spans the first 
four are carried to the greatest height of the struc- 
ture, and give 77 ft. of clear headway above bigh- 
water mark. From this point the line of the 
bridge commences to fall toward the north or Dun- 
dee side, at a gradient of one in 114, there being 
one span of 162 ft., ten of 129 ft. 6 in., and one of 
127 ft. 6in. These s carry the bridge on to 
the commencement of the curve toward Dundee, 
and 25 more, each of 71 ft., take the structure to 
the side of the proposed extension of the esplanade. 
Several other spans take the bridge on to the 
point where it is run into the level of the existing 
arches. The bridge is to be constructed for a 
double line of rails throughout. 
The foundations in the river bed will be formed 
of two wrought-iron cylinders placed at a dis- 
tance of 26 ft. apart from center to center, and 
filled with concrete. These cylinders rise to the 
heigl t of within 2 ft. of low-water mark, where 
brick will be used, filled in also with concrete. 
The brick-work is to the height of 8 ft. above high- 
water mark, at which level the cylinders are con- 
nected and made to form a solid foundation, 
topped with a course of ashlar. Rising from this 
foundation two piers are formed of wrought-iron 
pillars braced together and incased with iron plates 
of from 3¢ to ;, in. in thickness. The piers thus 
constructed are connected with each other near 
the top, and the whole has the appearance of a 
high and strongly built arch on which to place the 
eg _ The principal piers are octagonal in 
pe, with a diameter varying from 11 ft. to 14 
ft. 6i9. The spans are each composed of four 
girders, with the exception of the higher spans. 
These are two girders connected together, top and 
bottom, with bracing and flooring. The bridge 
throughout its whole length will have a parapet of 
between 5 ft. and 6 ft. in height, forming a wind 
guard. The depth of each girder on the piers is 
16 ft.6in The middle girders are 28 ft. 9 in. in 
the center and at the ends 20 ft. 3 in, They are 
of hog-back lattice form. The other girders are 
of plain lattice work, and are all connected by 
cross-bracing, on the oo of which the train 
travels, as it did on the bridge. At the high 
rders the train travels between them. The plat- 
orm of the bridge is of wrought iron throughout. 
In the construction of the new bridge, the old one 
will be sufficiently near for anchorage and cranes. 
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THE MISSISSIPPI AND TRIBUTARIES, 


_A pamphlet on the Mississippi and its tributaries 
he the following statement of the mileage of 
the navigable portion of each of the following- 
named rivers above its mouth; Missouri, 3,120; 
Mississippi, 2.161; Ohio, 1,021; Red, 987; Arkansas, 
884; White, 779: Tennessee, 789: Cumberland, 900; 
Yellowstone, 474; Ouachita, 384; Wabash, 365; Al- 
leghany,. 325; 363; Minnesota, 295; Sun- 
flower, 271; Illinois, 270; Yazoo, 226; Black (Arkan- 
sas), 112; Green, 200; St. Francis, 180; Tallahatchie, 
175; Wisconsin, 160; Deer Creek, 116; Tensas, 112; 
Monongahela, 110; Kentucky, 105; Bartholomew, 
100; Kanawah, 94; Muskingum, 94; Chippewa, 90; 
Iowa, 80; Big Hatchie, 75; St. Croix, 65; k, 65; 
Black (Louisiana), 61; Macon, 80; Boouf, 53; Big 
Horn, 50; Clinton, 50; Little Red, 49; Big Cyprus 
and lake, 44; Big Black, 35; Dauchitte, 33, Total 
number of rivers, 33; total number of miles of 
navigation at present, 15 710. 
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OF ONE IN USE AT HALIFAX, N. 8.* 





BY EDWARD HENRY KEATING, CITY ENGINEER, | Tegulated. 


MEM. INST. CIVIL ENGINEERS. 





The most simple form of hydrant is a stand-pipe | 
with one or more hose-couplings at the top, and 
a water-valve at or near the base. If the valve is 
so arranged that, in the act of closing it, a waste- 
valve is opened, by which the stand-pipe will be 
drained or emptied of water, the apparatus in 
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In design the chief matters needing attention | 


re: 
1. Simplicity as far as practicable. 


withstand rough usage at the hands of inexperi- | t 
i 


Fig 36, 
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fod quide & Waste Valve\| 
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ON FIRE-HYDRANTS. WITH DESCRIPTION | be at once got at and controlled by the firemen, | ground fora few weeks at a time; while after the 
‘ | without the necessity of searching either for its| periodical changes from wet to dry and cold, the 
| position, or for that of the valve by which it is| whole surface of the country is occasionally 
| covered with a glaze of ice. 
ground to a depth of from 3 to 4 ft., and in clay 
| Soils to about 5 ft. 


Frost penetrates the 


The water mains as a rule are laid at a depth of 


| 5 ft. from the surface of the street to the top of the 
2. That all the different parts be durable, not | pi 
liable to derangement, and strong enough to) 


There are about 300 hydrants in the city, at dis- 


tances seen varying from 250 to 450 ft., the usual 


nterval being 300 ft. Most of these hydrants are 
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NEW FIRE HYDRANT, ADOPTED IN HALIFAX, NOVA SCOTIA. 


many situations will probably answer the purpose 
as well as some of the more costly appliances. 

There are, however, some objections to this 
form of hydrant, especially in climates sub- 
ject to frost and snow. [If the locality is 
one where the thermometer at times falls many de- 
grees below freezing 
upon the ground for days or weeks r, the 
inconvenience and delay caused by the necessity 
of measuring to ascertain the position of the valve, 
and in through snow or ice to reach it, 
may be great; while during the time that these 
oO are being performed a c on 
may gain serious headway. 

In such localities it becomes of the first im- 
portance to adopt some form of hydrant that can 


*From minutes of Proceedings of the Institution of Civil 
Engineers, Session 1879-80. 


int, and deep snow lies | ™ 


3. That it may be relied upon during frost with- 
out the necessity of frequent inspection. 

4. That the stand-pipe and valves be so propor- 
tioned as not to affect the free delivery of water at 
the nozzles. 

5. That it may be easily removed for repairs or 


. Perfect drainage. 
At Halifax during winter the maximum ther- 
mometer ranges between + 40° and + 60°, and the 
minimum thermometer between + 20° and — 10° 
Fahrenheit; although at intervals of several years 
the thermometer has been known to fall as low as 
The climate, being affected by the Atlan- 
tic and oceanic currents, is moist and changeable. 
Usually there are —_ during which the atmos- 
phere is clearand bracing, succeeded by a few days 
of rain, and sometimes fog. Snow sufficient to 
allow good sleighing often remains upon the 


of an old style, set in a brick well or chamber built 
for their reception below the foot-path adjoining 
the curb. In outward appearance they resemble 
in some respects Fig. 1, with the casing or frost 
jacket removed, but are dissimilar in detail and con- 
struction. The chamber is covered by a cast-iron 
plate provided with a hatch, by which access is 
gained to the bottom of the hydrant where it joins 
os branch from the —— is ——— al- 
ough possessing some advantages a mittin 
of an ony seunevel of the hydrant, was conside 
by the author objectionable for several reasons, 
principally on account of the difficulty and eee 
in keeping the valves free from ice, and the large 
iron sidewalk plate becoming smooth and danger- 
ous. : 
From four to five men were constantly employed 
throughout the winter, whose daily duty it was t 
amin eex each hydrant, thaw out the ice from an 
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er were ip pooper working condition, 

1e hydrant, Fig, 1, was designed and adopted 
by the author after a careful inspection of many 
others, and after consultation with practical men 
connected with the fire departments of Halifax 
and other Canadian cities, It is not claimed that 
all the details are original, The main valve and 
the red-guide, which also forms the was‘e valve, 
Fig, 8, are the seme as in an American hydrant 


known as ‘the Matthews hydrant,” ard the gate, | 


or cut-off valve, at each nozzle (Figs, 6, 6 and 7) is 
partly the invention of a local mechamec. The ob- 


which should be found frozen up, and to see that | same holds true to even a ater extent in the 


| 


claims that as a usual thing these 


ject of the latter contrivance is to allow the hose | 


to be coupled to, or uncoupled from, one nozzle at 
any time, without interrupting the stream of 
water from the other, In the absence of some 
such arrangement it frequently happens during a 
conflagration that only one nozzle can be utilized, 
and, in the experience of the author, serious 


troubles have arisen between different authorities | 


for the want of a similar provision, 

The spring brass and leather attachment to the 
rod-guide (Fig, 8) forms the waste valve. There 
are two waste-holes in the stand-pipe against which 


this valve works, the upper hole being '4 in. and | 


the lower \, in, in diameter, It was found neces- 
sary to provide this double waste on account of 


the lower and smaller hole, which was at first the | — 


only one, sometimes becoming choked with sedi- 
ment, and it waa not thought advisable to enlarge 
it, as considerable waste and consequent loss of 
pressure might result while the hydrant was in 


use, This would certainly be the case unless the | 


main valve in each instance were screwed down 
to its full extent, 

The main screw on the valve-rod is protected 
from the action of water and frost by a partition 
and stuffing-box, The frost-jacket is securely 
bolted to the iron seat, and when once set never 
need be removed, It forms a dead-air chamber 
which prevents the frost from reaching the main 


valve, and at the same time affords the means of | === 


easily removing the hydrant, Some hydrants pro- 
vided with a similar frost-jacket ave made to fit 
tightly upon the seat by a large screw turned at 
the base; but in the event of the slightest derange- 
ment to the thread of the screw the hydrant be- 
comes useless, It was for this reason that the au- 
thor adopted a flange joint, The flanges are turned 
perteotly true and a rubber diaphragm is made to 
it into a dove-tailed groove on the manevipe 
flange, so that when the hydrant require: to be 
taken up there is no danger of the diaphragm re- 
maining down to cause inconvenience, he hy- 
drant can be readily removed by unscrewing the 
nuts just above the pavement, and another can as 
readily be inserted, The effect of tightening up 
the nuts is to compress the diaphragm between 
the flanges at the base, 


Many of these hydrants have now been in use 
for the last two years with scarcely a case of stop- 
page or derangement; they are frost proof, and 
are believed by the author to be more reliable and 
suitable to the climate than any that have yet 
come to his notice, They are manufactured at a 
cost of $66.50 each, completed and ready to set up. 
Each hydrant is tested by hydraulic pressure to 
200 lbs, on the square inch before leaving the 
workshop, 


THE GROWTH ( 


+e eS ore 


)F EIGHT LARGE 


CITIES, 


The tendency of advancing civilization is to 
dense centers of population, From one-thirtieth 
of our population in 1790, the city portion haa in- 
creased to one-quarter of the entire population of 
the country, Such inducements as our cities 
afford are too attractive for the rural popula- 
tion, The strong lights and shadows of our cities, 
the love of society, the satisfaction of better shel- 
ter, better roads, stronger institutions, lead men to 
crowd together even when unable to be any- 
thing but dependenta in the system to which 
they unite themselves, Great enterprises 
demand massed effort; the individual often sinks 
his own will, hia own property, his own happi- 
ness, present and prospective, in the tene- 
ment house of the city, when he might have been 
an independent man with a fair competence had 
he been contented with a rural life, The 
eminent success of a few in the vast commercial 
enterprise, in manufactures, in public affairs, 
tempts those living in the rural districts to the 
centers of energy, and hope keeps them there till 
many of them cannot get away. 

Dr, J. H, Bridges, in an address delivered before 
the National Health Association of London, made 
the atatement that six out of each eleven persons 
living in Londen were born outside of it, The 
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large cities of the United Btates, Dr, Bridges 
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people do not! erally cracked between 800° and 950° F., and (4) 
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a temperature between 700° and 800° F., (2) became 
cracked between 800° and 900° F., (3) became gen- 


regret having left the country village, There is) was made worthless by or before reaching a tem. 


no homesickness, Why? Because village 
life is dull; because in London,’ with 
its vile lodgin and 


existence, there is excitement, there is li 
brain. 
Saturday night in the Whitechapel road—farin 
gas light, strong lights and shadows, carts o 
Sanstabies and cheap fruits, variety of strongly- 
seasoned food, toys, colors, shop-windows, street 
cries, collisions, medleys, of all sorts, and stimulat- 
ing social intercourse, 

‘Lhe development of American cities was dis- 
cussed in Bradstreet’s, April 30, 1881, and of 
Western cities in particular a few weeks later. In 


| these articles the statistics of population, classified 


according to the size of the city, as reported by the 
tenth oa preceding censuses, were given, Inthe 
present article some tables showing the percent- 
age of increase in ulation during the last eight 


| decades in our eight principal cities have been 


yrepared expressly for this journal, Attention is 

first called to the following table, showing the 
population and percent. of increase between 1810 
and 1840; 
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New York. ....|96,977 128,706) 28 203,007) 63/412,710) 54 
Philadelphia. |96601/108,110| 12/167,188 64258097) ad 
Chicago. .. ... Cred wt tal eel eee a real 4,470)... 
Boston... .... 42,250) 43,208) 4) 61,802) 42] 93/a83| 52 
St. Louis foes say 4,508)....| 4,863) 27) 10.460) 181 
Baltimore +++ (46,555 62,748) 45 86,025 20)102,813) 27 
Cineinnati.....| 2.440] 9644/2709 24,851) 157] 46,898! 87 

27,107) 57) 46,410 


New Orleaas.. ji7ahe 70 
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The next period of forty years shows a still more 
remarkable per cent, of increase in city popula- 
tion, which can be seen by a glance at the follow- 
ing table ; 
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New York.,.........| 515,507 | 65 | 814,277 | 658 
Philadelphia,........) 408,762 | 58 | 668,084 36 
Chicago. ....,-..-.| 20,008 660 100,424 | 265 
RR ia ands « | 186,881 47 | 177.002 20 
St, Louis, 77,800 878 | 182,170 | 108 
Baltimore . veses| 160,054 65 | 214,087 | 27 
Cincinnati, .......... 114.496 147 | 160.060 | 38 
New Orleans........| 116,874 14 170,766 | 46 

te | ¢ |: 

Ajioe & 
New York...... | 282 16 | 1,206,400 26 
Philadelphia.... .... 674,022 10 846,084 25 
COORD. cvs ves dastns 605 180 608,304 64 
POU, s veag 4 athens 250,426 41 808.835 44 
nt. Louis 810,864 01 850,522 18 
8 a 7,54 25 432.180 24 
cinnati .| 216,230 35 255,708 14 
New Orleans.. .....| 101,418 12 216,140 13 


The marvelous growth of population in these 
eight large cities of our country shows perhaps bet- 
than anything else the great expansion of human 
settlements and of material civilization which are 
the most striking features of the memorable epoch 
in the history of the United States which began 
with the discovery of gold thirty years ago, 
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STRENGTH OF BUILDING-STONES, 





The recent conflagration in this city, conving (he 
destruction of a so-called fire- building (Mor- 
rell’s warehouse), calla attention to the: ubjeot of 
the durability of building-stones in general, Dr, 
Hiram A, Cutting, of Vermoat, has made some 
valuable and interesting experiments to determine 
the amount of heat the various building-stones in 
use will stand, and has extended his experiments 
to twenty-two kinds of granite, twenty-three of 
sandstone, seven of limestone, seven of marble, 
three of conglomerate, one of s'ate, one of soa 
stone and one of artificial stone, Under the aol 
cation of the heat the granite (1) began to yield at 


precarious struggle for | those also for t 





| 


perature of 1,000° FP, 
The following table contains these results, and 
other kind of etones, the stages 


e by the | of destruction being indicated by the inclosed 
There is a rich multiform drama every | numbers: 


ees 


Granites........ 


e = 


7 800 900 
NO Soo 5s cp cintes ce 800 to 900 850 to 1,000 
Massive limestones. nH0to 050 800 to 1,000 
Marbies . 800 to 1,000 950 to 1,000 
Conglomerates 600 to 700 700 to 800 

(3.) (4,) 

Granites a 800 to 050 At or below 1,000 
Sandstones re 900 to 1,000 1,000 to 1,200 
Massive limestones.......... 900 to 1,100 Mostly 1\200 
TOG soon cos 0 des ka kak .1,000 to 1,200 1,200 
Conglomerates..-...... . B00 to 800 900 to 1,000 


The granites had a specific gravity between 
2.600 and 2,727, excepting one from Stanstead, 
Canada, of 2,433; and immersion in water added 
to their weight, through absorption, from 1-280 
of their weight to 1-818, In the case of sand- 
stones, the specific gravity is 2,168 to 2.661, but 
most under 2,400; and the absorption was 1-17 to 
1-80, excepting two giving 1-240 (a freestone from 
Nova Scotia) and 1-314(the Montrose stone, Ulster 
County, New York), For the marble the specific 
gravity is 2,666 to 2,848, and the absorption 1-300 

1-880; for the more solid of the pure massive 
limestones the spevit gravity is 2,478 to 2,706, and 
absorption 1-280 to 1.480, 

The strength of the large stones used in our pub- 
lic buildings is tested by machines made for the 
Enrpoee. his is done at the Columbia School of 

ines, at the navy yard in Washington, and other 
places, and every stone known has been thoroughly 
tested, The result of these experiments shows 
that the strongest building-stones are the trap 
rocks of New Jersey, They beara pressure of 
24,000 pounds to the cubic inch, The dolerite from 
Staten Island is equally as strong. This is compar- 
atively little used, as it is too expensive to work, but 
is, however, used in what is called cyclopean archi- 
tecture, where the blocks are to be fitted together 
roughly, The strongest granites come from West- 
erly, R, I,; Richmond, Va., and Port Deposit, Md. 
These severally will stand a pressure of 17,750, 
21,250 and 19,750 pounds to the cubic inch, Gran- 
ite is the most durable of all stone in every-day 
use, The fine red polished granites so much used 
of late come from Peterhead, near Aberdeen, Scot- 
land, and the Bay of Fundy, and to all intents 
and purposes they last forever, The strongest 
marbles come from Lee, Mass,, and bear 18,440 
pounds to the cubic inch; Tuckahoe, N, Y,, 12,950 
pounds, being stronger than the Bay of Fundy 
granite, which stands a pressure of only 11,812 

unds to the cubic inch, Italian marble will 
ar 11,250 pounds, and the statuary mar- 


ble from Carrara only 9,723 pounds pres- 
sure to the cubie inch, Good rough 
marbles are found in Westchester County. 


The strongest limestone comes from Kings- 
ton, N, Y. It will resist 18,000 pounds to the 
cubic inch, and has the test variety of color 


of building-stones, from Glens Falls 
takes a high polish and is jet black, Gray comes 
from Lockport, and the delicate cream and dove 


tints are found in the Athens and Caen stones, 
Lighter ea are found in the Bermuda and 
Florida rock, The latter is called coquina, is 
coarse, and vsed to a great extent in 
building. Considerable experience is neces- 
sary in the selection of these stones, as they 
cut and weather into tints different from the 
original, The dark limestones weather gray often- 
times by the oxidation of the oqgoring matter, 

The gray Lockport stone when d by the 
hammer resembles a light granite, and is conse- 
quently used for ieee bri The 
cream-colored limestone of the Paris basin is very 
soft at first, and would be esteemed by a green 
hand unfit for any purpose, but If batdens when 
dressed, and the moat delicate work can be done, 
the expresire that would chip the work in other 
stones being its preservative, Topeka stone, 
now much used from the same 
valuable property. It can be sawed like wood in 
any sha ¢ limestones that are most valued, 
however, in this country, come ton, Ohio ; 


they are tly used by Cincinnati builders, In 
Chicago the favorite limestone isthe Athens, be 
fore mentioned, from Northern Ilinois. These 
rane 24 ted by the great seas of the Niagara 


Pithe labter cideés Come’ trot the Obits, and 

belong to the lower carboniferous. A medium 

between the two in color comes Amherst, 
4 
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Both are excellent as resisting fire. Many of the 
finest buildings in Cincinnati are built of the 
Waverley sundstone of alight dove color, Other 
rich tones are the St, Genevieve from Missouri, 
straw-colored und finely grained, All these stones 
will stand a greater pressure than is ever demanded 
of them, 50,000 pounds to the square foot being, 
perhaps, the maximum, The pillars of Ail Sainte’ 
Chureh at Avgiers sustain a ;ressure of 86,000 


penance to the square fot, and the columns of the 
antheon 6u,00U pounds, 
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LIVERPOOL ENGINEERING SOCIETY. 





The twelfth meeting of the session was held on 
Wednesday evening at the Royal Institution, 
Colquitt street, at 8 o'clock, Mr, A. J. Maginnis, 
Vice-pies.dent, in the chair, A paper on * Tides 
and ‘lidal Scour” by Joseph Boult, +, Was read 
by the wuthor, In the first part, the author pointed 
out that the equilibrium theory of the genesis of 
tides had been found unsatisfactory by -Dr. 
Whewell, Sir W. Thomson, and other investi- 
gators, 
great tidal wave in the Indian Ocean, which travell 
ing westward produced the phevomena of tida- 
action upon each coast in its progress. It was sug- 
gested this assumption involved the idea of spas- 
modic action, which, if it existed, would propagate 
concentrical waves, like the ripples produved by 
dropping astone into smooth water, It was alsosug- 
gested that, asthe lunar and volar attraction and 
the earth’s gravity acted in opposite directions— 
pa' ticles on the earth’s surface being drawn to- 
ward its center and toward the moon and sun—the 
amount of tree centrifugal force would vary with 
the relative position of sun, moon and earth ; its 
greatest development being when the sun and 
moon were in conjunction or in opposition, at 
which relations tidai action is greatest, Thus the 
genesis of tides, instead of being spasmodic and 
wave-like, is continuous, acting upon each 
meridian in turn, It was further suggested that 
anomalous tidal action may arise trom two 
causes, ist, From the greater development of 
centrifugal force at the equator, where the 
velocity of the earth’s surface is greatest, than 
towards the poles, where that velocity dually 
disappears, the poles being stationary. Sa. From 
the tendency of the equatorial excess to off 
towards the poles, A third cause is to he found in 
obstructions arising from tue configuration of the 
earth adjacent to tidal water, which produces re- 


tardation. That the force so diverted found in the 


Arctic and Antarctic frozen seas, accumulating 
chambers, in which the parts arriving from the 
Atlantic and Pacific were combined, and escaping, 
returned towards the equator, on the line of least re- 
sistance, Thus might be explained the fact by 
which Whewell was of perpleaes, viz., that in the 
North Atlantic the tides on the west coast of 
Kurope are subsequeut vo or later than those of the 
same age on the east coast of America, In the 
second part attention is drawn to the great im- 
wovements which have been accomplished in the 
Cae of Dublin, Glasgow, Perth, Preston and 
the Tyne through the removal of obstructions to 
the passage of tidal force. The treatment had 
varied with local conditions, but the general prin- 
ciple was to reduce the bed of the river to a gentle 
slope at a considerable depth, and to increase or 
diminish the breadth of the channel. Thus the 
velovity of flood had been rendered more uniform, 
and on the whole increased, and more time se- 
cured for the discharge of the upland waters at a 
more uniform rate, upland water being the most 
efficient natural agent for deepening and main- 
taining the channel, Most of the improvement re- 
ferred to wus, however, to be ascribed to con- 
tional dredging. including in that term every 
artificial method by which those channels were 
deepened and widened; and dredging was essential 
to the maintenance of the channels, notwithstand- 
ing the invaluable assistance given by tidal force, 
‘the vice-president announced that the author 
would read the second part of his paper at the 
next meeting of the Society, which would be held 
on the 28d inst., when a discussion would take 
pete on the subject of the paper, The paper was 
llustrated by numerous diagrams 
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We solicit and are alwy ploneet to puhlish in these 
umns any items of interest th uf may be furnished us. 





GAS AND WATER. 
Appleton, Wis., bas devided on water-works, 


Water is cagpies to the houses in Pullman, Ill, from 
the Hyde Park water-works, 


That theory assumes the generation of a | 
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Fort Dodge, Ia , has accepted the water-works just that the contract forall the unlet work on the Pitts- 
finished at that place, burg, Youngstown & Chicago Ruilroad, irom Newcastle 

Five Wells have been sunk at Blissville to increase % Fittsburgh, was let on Thursday to one of the heavi 
Long Island City’s water supply. They are expected °t firms in the United States, 
to vied 9,000,000 gallons aday, The present supply , Mr, Horace J. Beemer, who bas been awarded the 
is 1,500,000, | eontrect for the difficult work embrace. in the comple- 

Litigation begun in Vincennes, Ind., is likely to pre- tion of Sec ton 2% and of the Welland canal enlarge- 
vent t water. works company from ving ite mains, ment, has deposited the nece sary 5 per event with toe 
on the ground that the city debt bas reached its limit, eovernment, It wil amount to sometbiug like three- 
and no new bonds can be issued. quarters of a million dollars, 

The Daniel Shaw ber Company, fora consideratle | _ The plins for a large freight shed to be erected by the 
aa hen have ame extent toasystem Arrow Shipping Company, of Newcastle-on-Tyne, Eng- 
of water-works crvated by the city of Eau Claire, Wis, land, on the new pier, No, 66 North River, have been 
Failing in that end, the company determined to estab- filed at the Bureau of luspection of Buildings, The 
lish water-works of its own. : structure will be 75 by 480 fr, in dimensions and will 

The Owego Water-Works Company, of Owe N, cost $25,000, It will be built of wood and cor: ugated 
Y., have just putin a ree new Dean pump ouh von wen. ; 
d@nsing attechment, for rpose of supplying the| A meeting of residents of Washington Heights, Fort 
village in case of failure of the reservoir, Cost, about | Washington and luwood was held on Thursoay night 
$1,000, to adupt measures for improving the foot-tnidge at 

The flooded coal mine at Streator is estimated to con- | 155th street, for hastening the coustruction of the pro- 
tain 800,000,000 barrels of water, and the present | posed suspension bridge north of High Bridge, and of a 
pumping facilities will require 450 days to remove it. It | surf ce ruilroad on Tenth avenue from Ma.hbattanville 
is proposed, however, to cus a tuonel from Vermillion | to High Bridge and beyond, 

River to the mine, which would soon drain it, Sere 

The New Haven Water Company is considering a pro- BRIDJES. 
posed new contract with the city, Gov. English said,| Bridges are to be built over the Fox River, Il, at 
at a recent conference, that the company's stock is too | Yorkville and Bristol. 
bigh at 80, and he thinks the company should spend at | 


s | The Erie Railroad Company hes spent over $20,000 
least $500,000 in improving the work», which have been | j, strengthening and prokcting the mason work of 
neglected because of the uncertainty of the city’s action. Portage Bridge. 

A new source of supply and larger mains are needed, 


The St, Paul, Minneapolis & Manitoba Railway Com- 
pany has decided upon the construction of a bridge 
across the Mississippi at Minneapolis, 

An appropriation of $2,50u, has lately been made in 
Binghamton to buill a foot brane at the foot of Ex- 
change st, The work will probably be deferred until 
spring in hopes of being able to increase the amount, 

A dispatch from Ottawa, Canada, states that applica- 
tious have been made to Pa: hament for a charter for 4 
drawbridge across the St, Croix River, tetw en New 


The engineer employed by the city of Lincoln, Neb., 
| to examine the practicability of large wells to supply 

the city with water, reports that a wel) 50 ft. in diame- 
ter by 6O in depth, to cost between $5 000 and §!0,000, 
would afford ey supply fot all purposes, The en- 
gineer estimates t the entire cost of water-works, in- 
eluding 12 miles of main, at frum $94,000 to $100,000, 


A green substance, supposed to be the same as the 
fresh water sp nge described by Prof. Remsen as being 
the cause of the foul odor and taste of the Boston water, 

































Brunswick and the State of Maine ; and also for an act 
” sown to Ly pny bg Prartiere aoe Y, | to incorporate “ fhe Niagara Penineular Bri ive Com- 
und maa of i have bon found roi 2m the tie | pany, build and. work «bridge for railway and 


other purposes across Nia River at or near the vil- 
lage of Queenstoa, with the usual powers. 

The Chicago City Council has oirected the Commis- 
sioner of Public Works t» prepare and stbmit to the 
Council an estimate for the construction of a bridge at 
Taylor street. Itis proposed to include the amount in the 
estimate for 1882, The estima.ed fizures are as foll »ws; 
For substructure, including approaches, engineering, 
ete , 825,000; wrought iron bridge, $16,500; vredging 
16,000 cubic yards at 30 cents per yard, $4,500; 2 643 
square feet of land to widen the river, at $2.50 per 
square foot, $54,105; 560 line | feet of dock at $10 per 
foot, $5,500—making a total cost of $105,005, ‘ihe 
above estimate incl trestiework for approaches, us 
it is assumed that the railroads will, in the near future, 
require substantial viaducts over their tracks. 


Notice is given that application will be made to the 
Legislature of the State of New York, at its next ses- 
sion, for an act to incorporate a company with power 
to construct and maintain a biid or railroad pur- 
poses, over the river St, Lawrence, between the village 
of Waddin and some pomt on the Canada shore, to 
be opera in connection with & raiiroed to be con- 
structed from Ottawa, Canada, through Waddington, 
N. Y., to a connection with the Adirondack Railroad, 
at Canton, N. Y.; said comqany to be known as the 
Ottawa, Waddington & New York Railway and Bridge 
Company. James REDINGTON, 
Attorney for Applicants. 
WappinoTon, Nov, 8, 1881, 

The Ottawa Free Press, in an article on the Ottawa, 
Waddington & New York peswey, after quoting (rom 
the article published in the Plaindecler some weeks ago 
4 paragraph speaking of Ottawa as the great central 


off, though they could be scraped away. It remains to 
be seen if this is the true and only cause of the pee 
trouble, and if it is, it is hard to see how the flushing 
can wholly cure the evil, since what cannot be pulled 
off will hardly wash away under the pressure of any 
current that can be produced. aor matter sufficiently 
disorganized to have lost its hold on the pipe can of 
course be removed in this way, and thus an improve- 
ment can be made, evenif the trouble is not wholly 
eradicated.—Hurtford Post. 


FRESH-WATER Sponces.—In the course of an inter- 
view with a Boston Advertiser reporter, Prof. Hyatt, 
while considering the subject of fresh-water sponge, the 
supposed cause of the bad taste and odor in the fi ston 
water supply, said; ‘' Fres'i-water sponges are fouud 
in the ponds of New England and as far north as 
Cavada, They are an annual product of growth, and 
flourish in this region during the summer months and 
somewhat late in the fall, but perish, and 
their substance decays as the coid weather 
comes on, Contrary to the opinion _ for- 
merly held by writers on natural history, the sponge 
belongs to the class of animal life Tne explanation of 
the non-discovery of these sponges in examinations 
made on former occasions when the water supplied to 
the city had been bad, is doubtless in the circumstance 
that the examinations were made after disintegration 
and decomposition had taken place, The annua! growth 
is maintained by the deposit of seed bodies, which re- 
main in the water or upon the bottom during the cold 
season, The substance of the fresh-water sponge is 
much less derse than that of the sponge of commerce, 
It is of the softest tissue, and dries to a paper 
film. These sponge growths are not found ir all 


fresh-water ponds. Where it abounds the water is| Point of railroad trade for the Dominion, says: 

more or les, nauseous and unfit to drink. Being| "The O., W. & N.Y. Railway is projected with a 
an animal, the cgemae gains is pustenance and growt view to tap this great trade, and, being 45 miles 
by feeding, and a! for its food both mic: 


roscopic 
animais and vegetable substances that float in the wat>r, 
Though in no case, so far as known, poisonous. the 
sponge is not an edible for any of the higher animals, 
and neither fish nor water-iowl feed upon it, The 
formation of the sponge found at Farm Pond was that 
of a mass of , finger-like wths, spreadiny in a 
branching or bush-like manner from the more compact 
po by which it attached itself to whatever fixed and 

rm substance might lie in the water. These finger-like 
projections were some of them 3 or 4 iv. in length, 
though most of them were much .” Profesor 
Hyatt has seen them of 18 or 20 in. length. ’ 


—~oo——— 


STREETS, DRAINAGE, ETC. 


Montreal has appropriated $40,000 for street pavinz. 

The Decatur (Texas) Court-house, valued at $155,000, 
was burned on the 28th ult. 

BLoominoton, Ind., Nov. 21.—A corps of aged 
ment civilengioeer is in this locality survey mg, ibe 
thirty-ninth parallel line across the continent, y 
say that Bloomington is 800 feet above the sea. favorable to the scheme, and caeee” 


pron 
It is reported that Edison is to build 50 miles of ex- | feasiBie both from an engineering and financial stand- 


Eibud forthe Nor bra between St. Paul and St. | point, The estimated amount required to bald the 
the Northern road, If the 
Ed ill furnish the - eee ae roadway, etc., is about $4,500,000, and tne road duly 


bonded, and rental accruing trom’ road privileges and 
. Je ea = ed rental «ould time yay for the whoie 
A Youngstown (0.) dispatch, dated Nov. 20, states ' cost of the undertaking. 


shorter from Ottawa to New York than by any other 
route, it fairly claims the attention of capitalists and 
business men on both sides of the boundary. The pre- 
liminary survey shows exceptional facilities for railwa y 
constr. ction, and the site chosen for bridging the Bt. 
Lawrence is said to be the best along its course above 
Montreal, The line has many tongs to recommend it, 
and we the gentlemen who have taken it in hand 
orward their enterprise, for it is bound to be 


——_eoe—_—— 
RIVERS AND HARBORS. 


Canadian engineers take very little stock in Mr. Shear- 
er’s plans. There is not overmuch depth of water in 
Montreal harbor now, and to cut off a portion of the 
curre it would lower it too muc’. 


A Montreal dispatch of the 28th ult. says that a party 
of English engineers were to-day louking into Mr. James 
Shearer’s scheme fora dam and sub-way over the St. 
Lawrence to &t. Helen's Island. They eximined tue 
yee drove to the proposed site of the drm, and had a 
ook into the channel between &t. H:len's 
Idand and the south shore. They are high! 
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RAILROADS. 
The track of the Chicago, Texas & Mexican Railroad 
was completed to Cedar Hill on the 30th ult. 
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a but specially in the total want of se 
| it 


| that we have got water, a good sewer should be 


is impossible to keep it smelling properly. But now | has filed a: 
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, Missouri & 





The Chi 


Kansas Railroad Company 
les of incorporation in T: Kan. The 
con- | roa) is to run from a point on the Missouri River, in the 


It is generally understood that the Canada Pacific | structed into the Susquehanna River at or near the | County of Saline, Mo., tothe west line of the State of 


Railway workshops and locomotive works will be placed 
at Montreal, 


A Marshall (Tex.) dispatch says that $300,000 were 
deposited there last week for the construction of the first 
80 miles of the Sabine Pass & Texas Northern Railroad 
from Marshall south ward. 


The Means tunnel, on the Elizabethtown, Lexington 
& Big Sandy Railway, is completed, opening the Chesa- 
veake’s all-rail connection via the Kentucky Central to 
Rishenond, Va., and to Newport News, on Deep Water. 


Negotiations arein progress with the New York, Lake 
Erie & Western for tee use of the Cincinnati division of 
the Toledo, Delphos & Burlington as an outlet of busi- 
ness via Dayton. Trains will probably run through 
from Dayton to Cincinnati within fifteen days. 


Co._umsus, O., Dec. 1.—The Cleveland, Akron & Co- 
lumbus Railway Company, with $4,000,000 capital, was 
incorporated to-day by Charles J. Canda, L. A. Russell, 
George D. Walker, Conrad Halsee and Goshorn A. 
Jones, who recently purchased the railroad at judicial 
sule. 

The passenger earnings of the Erie road for the last 
fiscal year amounted to a little more than $4,000,000, 
an increase of almost $1,000,000 over the year ending 
Hept. 30,1879. For this immense gain great credit 
is due Mr. J. N. Abbott, who has shown himself to he 
one of the best passenger agents in this country. 


The Denver & Rio Grande Railroad Co. bas notified the 
Stock Exchange of an issue of 85,000,000 of its capital 
stock, the entire amount having been ne, we are 
informed, in London, The issue is intended for the pur- 
»080 Of extending the lines in Colorado, for lying a 

hird rail between Denver and Pueblo, for making the 
necessary changes in superstructure therefor, and for 
other improvements. 

Louisville and Nashville stock touched par on Wed- 
nesda The road is doing the oest business in its 
history, and the contract reported to have been 
made by which it allows the Chesapeake and Ohio to 
come into Louisville over the Lexington branch of the 
Louisville & Cincinnati Short Line gives the Louisville 
& Nashville Company the right to regulate the rates 
from Louisville to the seaboard cities, which will add 
greatly to the through business of the road. 


The Commissioner of the General Land Office denied 
the application of the Atlantic & Pacific Railroad Com- 
any to be allowed to procure government surveys of 
fou along its line, in New Mexico and Arizona, by 
means of depositing the estimated cost thereof, under 
provisions of Sections 2, 401-8, Revised Statutes. Com- 
missioner McFarland hokis the privilege accorded by 
those sections is confined to settlers residing in town- 
ships to be surveyed, and thut corporations are not 
**gettlers” within the meaning of the statutes. 


‘he Steel Association of Ontario” is the name of a 
recent applicant for letters-patent, the hadquarters to 
be in Belleville, Ontario, capital to be $700,000 in shares 
of $50 each. The promoters are chiefly from Buffalo 
and Cincinnati, The object of the ney is the seek- 
ing for acquiring and working iron mines in Ontario, 
the purchase of iron ore, the establishment of smeltin 
works and works for the production of steel under suc 
srocesses and patents as the company may acquire or 
Sov the right to use; also for the purpose of manufac- 
turing articles from steel and also from iron, and for the 
sale of all the said products; also for the purpose of 
buying, importing and selling coal. 


All the rolling-mills for iron and steel rails have con- 
tracts ahead to an extent that will require their utmost 
power of production for several months running. Asa 
consequence, prices have materially advanced, From 
sresent indications, based upon actual contracts made 
for future delivery of all kinds of railroad supplies, 
there may be more miles of railroad constructed in 
1882 than during the year now drawing to a close, 
which will show more miles of new railroad construct- 
ed than before since 1871. The Union Pacific road 
needs many new locomotives at once, and can make con- 
tracts fer delivery no earlier than in 18838. 

Cost or RunNING TrRains.—The annual report of the 
working of English railways gives the following items 
in regard to cost per train mile of all trains run in 


1880, as compared with the year before. The figures 
given are reduced to cents in American money : 
Account, 1880. 1 879. 
Maintenance of way. .. 6.6.6... cee es 11.55 12.12 
Locomotive power,..... 15.45 13.38 
Rolling stock..... guns baiek ek ee 5. 
Treficexpenses........00: Tree 19.78 
General charges... ‘tak va Cae 2.72 2.77 
Ratesand taxes...........- 2.08 3 08 
Government duty ....0 ©6665 6 cece ness 1.48 1 52 
Personal injuries... 0.44 0.42 
Damage to goods............ 0.34 0.38 
Legal and parliamentary........- 0.53 0.44 
Miscellaneous. .... .....+- Ene ; 1.14 
Total... ies ig aeons oe .« 61.58. 62.74 
The Supervisors of Tioga County, N. Y., are contem- 


lating building a new jailand residence for the Sheriff 


n connection with it, to be located at Owego. 
will be submitted shortly. The Owego Times 
24th inst. says: ‘ We are pleased to learn that the 
Supervisors generally are in favor of a new The 
old site is likely to be chosen ; indeed, it 
bettered. It is central, at mae secluded, a 
the county OSES a ‘or { e@ 
material of Which the structure will be built ie not, as yet, 
decided upon, nor has the plan, as_ yet, been definitely 
fixed upon, The principal difficulty with the present 
shell is partly in the material, partly in the want of 


id not be | 


bri The parties owning 
| would gladly r their part in 
| public convenience.” 


| = = ult, Pron ene Tes is Rail- 
road Company an e a express Com 

| filed articles of snoutperdlane 3 the offlee of the : 
tary of State of Texas. The scheme comprises a — 
of local connections, embracing in all something in the 
neighborhood of 1,800 miles of railroad of narrow 
gauge, 
in the direction o as gulf ports. The following ex- 
tract from the charter shows the route: ‘‘ The place 
— which at Hill ypoe p | Trunk aoe Rai — 

mopany and Telegraph a) xpress Company s 

be constructed and operated . is Gateesben in 
Galveton County, and Houston, in Harris 
Jounty, 
Grimes counties, to or near Madisonville, 
Madison Commiy to or near Centerville, in Leon County ; 
to or near Fairtield, in Freestone County: to or near 
Corsicana, in Navarro County; to or near Wi 
in Ellis County ; to Fort 
through Parker County, Wise County, Jack County ; 


rty along this route | Kansas, with a branch 
expenses of such a/| length to be 600 miles. The <7 


It is docignet to control the trade of the State; Plans are now bei 
‘ex 


4 . to bui 
and running through Montgomery = the public bighways, and to build a new poor-house. 


Vaxahachie, a loan of 
orth, in Tarrant County; | four months, 


to Dodge City, the estimat:. 

The capt ‘s warters 
Kan, con 

ny is $15,000,000, The Directors are: A. A. Harr. 

ort B, F. H C. M. Condon, F. A. Bitter: 

and C, B. Sperry, of Oswego. 


—-rcoo——— 


CONTRACTING, MISCELLANEOUS, ETC. 
drafted for the Central Buildin, 
of the Topeka, Kan., State House, 

The time for receiving bids for the Austin, Texas, new 
capitol has been extended to Jan. 1 next. Chicago 
parties are in the fleld bidding for the work. 

The Bryan (Texas) Cay commissioners have decid: «i 
ld a bridge over the Wavasola River, to improve 


will be at 


The Fivance Committee of the Indianapolis, Ind., 


council Roo the city treasury bankrupted,and that 
‘ 


~~ 


0,000 was necessary to tide over the next 


to . 
and through Clay County: to or near San T! in The contract for the branch of seven miles to connect 


Archer County, with a branch from or near Centerville, 
in Leon County; to or near Groesbeeck, in Lime- 
stone County; to or near Waco, in McLennan 
County; to or near Meridian, in Bosque County; to 
or near Stevenville, in Erath County; to Eastland, in 
Eastland County; to or near Breckenridge, in Stevens 
County; to or near Cmte Cooper, in Wiscekmertia 
County, with a branch from Corsicana, in Navarro 
County; to or near Kaufman, in Kaufman Coun 
Greenville, in Hunt county; to or near Coo) 
County ; to Paris, in 
Greenville, in 
County, and a branch from or near Waxahachie, in 
Ellis County, to Dallas, in Dallas County; also a 
branch from Aurora, in Wise County, 


Gainesville, in Cooke County; alsoa branch from the 
main line, in Montgomery County, through Liberty and 
Polk counties, to or near Woodville, in ler County; 
also a branch from the main line, in Montgomery 
County, to or near Hempstead, in Waller nty, 
through Austin County; to or near La Grange, in Fay- 
ette County; toor near Bastrop, in Bastrop capeez i 
throngh Travis County, to the intersection of 

Austin & Northwestern Railroad, at or near Round 
Rock, in Williamson County; to or near Geo 


to or | time it is expected there will 
near Denton, in Denton County, and with branches from hand to discharge th rome 
or near Denton to Shereaae, te Grayson County, and case, ™ oes ™ 


the Toronto & Nipissing and the nity. Port Perry « 
Lindsay, has been let to Geo. Wheeler, M. P. The 
work is to be completed by the Ist of September, 18s». 

Contracts for all the grading on the Gulf, Colorado « 
Santa Fe Railroad between Lampasas and Copperas 
Cave, Texas, are now let. Jones & Cleod, Richer & 
Evans, have the contract for the first ten miles. 


The city of Binghamton bas just appropriated $4,800 


, to| for the purchase of a site on Canal street known as the 
r, in Delta | Paige 
County; also a branch from | house, 
Hunt County, to Bonham, in Fannin | 8. N. G., of that city. 


roperty, to erect a military armory and store 
a used by the 20th separate company, N. v 


The Dominion Government expect that the Canada 
Pacific Railway will be completed in 1890, at which 
a suffic'ent surplus of 
t's obliga- 


The New York, Indiana & Western Construction 
Company, capital $1,500,000, with the object of fur 
nishing material to build railroads, has been incorpora- 
ted at Indianapolis. A. J. Hodder, James T. Brady ani 
F. V. Perrin, of New York, are directors. 

A massive marine railway, 650 feet long and 50 feet 
wide, and capacle of hauling out a 1,500-ton vessel, has 
just been completed at Fair Haven, Conn, It is to be 


wn, in| put up at C 


‘air 
achy cite, Mentenpens the cost of its 
Williamson County; to or hear Belton, in Bell County; | construction and erection there will be nearly $50,000. 


to Waco, in McLennan County; also a branch from or 


near Bastrop, in Bastrop County; to or near Lock- | Bath, N. Y., have 


The enterprising firm,of Brentnall & McDonald, of 


contracts for masonry vn the line 


bart, in Caldwell County; to or near San Marcos,| of the New York, Lackawanna & Western Railroad. 


in Hays 
Lockhart, Caldwe: 
fels, in 
Bexar County; to or near Boerne, in Kendall County; 
to or near Kerrville, in Kerr County; with a branch 
from or near , in Kendall County, to or near 
Fredericksburg, in Gill 
Mason County, at the intersection of the Austin & 
Northwestern Railroad. The main line and branches to 
be constructed along the most practical and expedient 
route in the connties aforesaid.” The principal business 
office shall be established in Houston, with branch 
offices in Galveston and Austin. The capital stock is 
$15,000,000, at $100 per share, 
— eo — 


NEW PROJECTS. 


yi¢ County, and Mason, in | pas for 


Cooney also a branch from or_near|The new bridge masonry over the Chenango River at 
County; to or near New Braun-| Binghamton, and the masonry at Sarona and Liberty, 
somal County; to or near San Antonio, in| was constructed by this firm. 


A contractor who has a claim of $150,000 proved up 
against the Indiana, Bloomington & Western Railroad, 
for ing and tying the line from Clinton to Havana, 
some time past been working in a lumber yard 
at Champaign at $40 a month. He wrecked a cumfort- 
able fortune in executing the contract.—Chicago Times. 


St n Bay Canal (Wis.) is finished. Cost, $700.- 

. Mr, Jesse Spalding is President; Gen. W. E. 
Strong, Vice-President and Treasurer of the Canal Com- 
pany; O. B. Green is the contractor, and W. F. Cas- 
grain is the chief engineer. The company expect that 
the cana! wil] afford an avenue for of 


La 
vessels aggregating one million tonnage annually bhere- 


The Painesville Water and Steam Heating Co., of | after. 


Painesville, O.; capital $200,000. 
The Edison Company for Isolated 
capital of $500,000, has filed articles 

in Albany. 

The articles of inco: 
of the Santa Martha Railroad eee 
of $2,500,000; the road to be built 
of Colombia. 

Fort Hope intends making application to the Ontario 


Legislature for power to make an additional issue of de- 
bentures for the of 


hting, with a 


ration have been filed in Alban 
with a capi 
United States 


purpose of encouragi 
ment of new manufactories, and for the further exten- | ques 


sion of the water. works, 
The Millbank, Kibby & Tower City Railroad Com- 


pany has been organized in Dakota; capital $200,000, 
he company proposes to build a railroad from Tower 
City to Millbank, where a junction will be made with 
the Chicago, Milwaukee & St. Paul Railway. 

A charter has been granted to the Ohio 
Lake Erie Railroad eay which —— 
a line from the vicinity of Sharpsville, Mercer County, 
to Girard, Erie County. It is to be 60 miles in length. 
The capital stock is $3,000,000, 


| The Middletown, Lebanon 


| Company, capital $100,000, nm Y | built 
H. P. Clough, C. H. Wardlow, B. L. Brisch, John Cun- | rock. 
/ningham and C. F. Gunckel, with offices at Middle- | treache: 
| town, and passing through the counties of Butler and | while the lower material is 
| Warren. It is understood that this is to be a local line | down the ravine. Already large forest 
| between Middletown and Lebanon. carried downward toward the 
The Guideau 8 have filed | entertained that the whole embankment 


ngs Railroad Company 

| their charter with the Secretary of State of 
che compnay Eee a road from Arkans1s 

City, Cowley ity, 

to City, Kan. 

about miles. is 

Guideau Springs will be the headquarters of the road. 





? 


River & 
to build | _,.he Wyom 


pe syne pene a deep ravine, 


Panama; Nov. 16.—Canal work along the line ap- 
have been since the death of Mr. 


to 
incorporation Blanchet. Surveys are peree . Mr. Hersent, of 
the contracting firm of vreux £ H 


ersent, and Mr. 

Dauazats, chief engineer of the Suez Canal, are on the 

ar the isthmus to put the work in shape and com- 

the organization in by Mr. Blanchet, which, it 

understood, was generally a by the consult- 
ing engineers and others in 8. 


Some five hundred 640-acre land certificates, in the 


ng the establish- | bands of the surveyor of Pecos county, Texas, were se- 


Mr. R, Thom- 
which were issued to 
way Company, 
and Mr. Thorr- 


need at — the — inst. 
ulf, Colorado 


son claims that the surveyor’s c for survey and 
locating fecs are about $6,000 more than the law allows. 
The certificates cover, for owners and the school fund, 
640,000 acres of land. : 


County (N. Y.) quicksands are a source 
of great eonmion in the construction of meee pablic 
works. In ween 


Bridge and Castile, the Erie haspat ins loop line. Ths 
na is 
line makes a detour of quicksand and over 


At the om of the ravine is a culvert 
pile ee eee ae down to = 

superincum weigh rock upon this 
rous mass of earth bas caused the whole to sink, 
preparations to move 
trees have beer 








